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INTRODUCTION 
Classification of objects, events, and people has been an 
undertaking dating back to primitive beings. It was then beneficial, 
for example, to classify the tools worked with by their function. 
Classification is defined as the ordering or arrangement of entities into 
groups or sets on the basis of their relationships (Simpson, 1961). The 
term classification is typically used in one of three ways. Firstly, it 
is used to denote the process of classification—the recognition of 
similarities and the grouping of objects, events, or individuals based 
on those similarities. Secondly, classification is used as a synonym 
for identification or the placement of an entity into a category. For 
instance, bulimia would be identified as an eating disorder in the 
Diagnostic and Statistical Manual III (American Psychological Associa­
tion, 1980). Finally, classification is used to indicate the end result 
of ordering or arranging entities. This product is also referred to as a 
classificatory system. 
Classifications serve many purposes, the primary one being to 
"describe the structure and relationships of constituent objects in regard 
to each other and similar objects, and to simplify these relationships in 
such a way that general statements can be made about classes of objects" 
(Fleishman & Quaintance, 1985, p. 23, emphasis in original text). 
Classifications are the first step in organizing knowledge, in as much as 
without classifications, there would be legions of fragmented information. 
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By having organized information we are better able to draw generalizations 
across objects, events, or individuals. Moreover, by assigning an event, 
object, or person to a class, we can enrich our decisions by drawing upon 
the available information pertaining to that class. Therefore, we are 
better able to proffer hypotheses. For instance, if one knows that an 
individual is a member of the class of smokers, one might expect or 
predict that the individual would have an increased risk of lung cancer. 
Classifications also serve to aid in generalizing research findings from 
laboratory to operational settings, from one experimental study to 
another, and from one operational study to another. This is accomplished 
by "eliminating redundant terms, disclosing similarities and differences 
between 'operations' in the laboratory and the applied world as well as 
between various subject matter areas within research (Verplank, 1968), and 
by alerting behavioral scientists to the possible sources of variance that 
may contaminate or negate findings in the operational setting" (Fleishman 
& Quaintance, 1985, p. 4). These authors extensively discuss the purposes 
and benefits of classifications in Chapters 1-3 of their book. 
Fleishman and Quaintance (1985) advance three general criteria for 
evaluating classificatory systems. The first criterion addresses the 
internal validity of the system or whether or not it is "logical and par­
simonious within itself" (p. 82). To assess a classification's internal 
validity, one would examine its reliability, determine its exhaustiveness, 
and ascertain whether or not it "makes sense". Also included as a 
criterion for internal validity is whether or not there are mutually 
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exclusive categories. Because we do not have perfectly reliable and valid 
measurement tools in the social sciences, this may be unrealistically 
restraining, but something that should be striven for nevertheless. The 
second major criterion is external validity, or whether the system 
"accomplishes its intended purpose or (predicts) a behavioral effect" 
(p. 82). The approach taken to investigate external validity varies with 
the particular system. The third major criterion is usefulness, or 
whether the classification is employed by persons in the field. Criteria 
in support of the utility of a classificatory system would include being 
easy to learn and use, promoting communication in the area, and "assisting 
heuristically in solving applied problems" (Fleishman & Quaintance, 1985, 
p. 86). 
The classification system I am interested in examining in detail is 
the classification of occupations. Such classificatory systems group 
similar occupations and advance statements regarding the relationship or 
structure of these groupings. The study of occupational structure is 
important for many reasons. At the most basic level, without an organi­
zational schema for occupations, it would be difficult for people to 
discover information about occupations and difficult for career counselors 
to guide clients in career selection. By having an occupational clas­
sification system based on similarities, if people know they are inter­
ested in a particular occupation, they can then proceed to find out 
information about the cluster of related occupations to which the par­
ticular occupation is a member. This serves to broaden people's 
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information base and hopefully enable them to make a suitable career 
choice. With new occupations arising (e.g., in the computer field), 
classification provides a system for identifying similar occupations in 
order for the new occupation to be assigned. Thus, people considering a 
career change or those entering the world of work might arrive at a more 
informed decision regarding the appropriateness of that new occupation as 
a career choice. In addition, by recognizing what group an occupation is 
associated with, one can offer hypotheses about that career by being 
familiar with general information about members of that occupational 
group. 
Because of the explicit nature of its environmental formulations, the 
extensive testing surrounding it, and the respect it commands due to many 
supportive studies, I will concentrate on Holland's (1973a, 1985) theory 
of occupational structure. 
Holland's Hexagonal Theory 
Holland's (1973a, 1985) theory of careers is based upon three com­
ponents. First, people can be characterized by how similar they are to 
each of six personality types: Realistic, Investigative, Artistic, 
Social, Enterprising, and Conventional (RIASEC). Each of the six per­
sonality types is described as follows. Realistic people prefer "activ­
ities that entail the explicit, ordered, or systematic manipulation of 
objects, tools, machines, and animals" (p. 19). Investigative individuals 
prefer "activities that entail the observational, symbolic, systematic, 
and creative investigation of physical, biological, and cultural phenomena 
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in order to understand and control such phenomena" (pp. 19-20). Prefer­
ences for "ambiguous, free, unsystematized activities that entail the 
manipulation of physical, verbal, or human materials to create art forms 
or products" (p. 20) define Artistic types. Preferences for "activities 
that entail the manipulation of others to inform, train, develop, cure, or 
enlighten" (p. 21) describe Social types. Enterprising types of people 
prefer "activities that entail the manipulation of others to attain 
organizational goals or economic gain" (p. 21). The preference for 
"activities that entail the explicit, ordered, systematic manipulation of 
data" (p. 22) characterize Conventional individuals. 
Via a number of psychometrically sound methods (e.g., the Self-
Directed Search (SDS), Holland, 1973b, 1979; Vocational Preference 
Inventory (VPI), Holland, 1958), estimates of personality profiles result, 
with the six letter profile often truncated to a three-letter code. 
Secondly, environments can be characterized by their approximation to 
six model environments which parallel the personality types; Realistic, 
Investigative, Artistic, Social, Enterprising, and Conventional (RIASEC). 
Each of the six environmental types is defined as follows. Realistic 
environments are those "characterized by the dominance of environmental 
demands and opportunities that entail the explicit, ordered, or systematic 
manipulation of objects, tools, machines, and animals" (Holland, 1985, pp. 
36-37). Investigative environments are "characterized by the dominance of 
environmental demands and opportunities that entail the observation and 
symbolic, systematic, creative investigation of physical, biological, or 
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cultural phenomena" (Holland, 1985, p. 37). "Dominance of environmental 
demands and opportunities that entail ambiguous, free, unsystematized 
activities and competencies to create art forms or products" (Holland, 
1985, p. 38) describe artistic environments. Social environments are 
"characterized by the dominance of environmental demands and opportunities 
that entail the manipulation of others to inform, train, develop, cure, or 
enlighten" (Holland, 1985, pp. 38-39). "Dominance of environmental 
demands and opportunities that entail the manipulation of others to attain 
organizational or self-interest goals" (Holland, 1985, pp. 39-40) define 
enterprising environments. Conventional environments are "characterized 
by the dominance of environmental demands and opportunities that entail 
the explicit, ordered, systematic manipulation of data, such as keeping 
records, filing materials, reproducing materials, organizing written and 
numerical data according to a prescribed plan, and operating business and 
data processing machines" (Holland, 1985, p. 40). 
Holland suggests that the environment be assessed by determining the 
personalities of the people in the environments. The rationale for such 
an approach is based on Linton's (1945) contention that aspects of the 
environment are transmitted by the people in the environment. Therefore, 
by assessing the typical characteristics of an environment's members, one 
can infer the type of environment. Holland has been criticized for the 
circularity of this reasoning—to assess environments one assesses the 
people in the environment. Moreover, I am sure the reader observed the 
high degree of relatedness between the characterizations of the 
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personality types and the characterizations of the environmental types. 
There are many who believe that the environment can be assessed indepen­
dently of the persons in the environment. The logic of Holland's position 
will be more fully explored later. 
Based on Holland's logic, Astin and Holland (1961) advanced the 
Environmental Assessment Technique (EAT) to depict environments. This 
technique essentially involves determining the distribution of personality 
types in the environment along with assessing other variables of interest 
such as training preferences of the group and size of the environment. 
This measured environment is compared to a model environment which Holland 
(1985) defines as "the situation or atmosphere created by the people who 
dominate a given environment" (p. 34). 
As an example of this technique, one might administer the SDS to 
secretaries at a university to assess their personality types. A dis­
tribution of these types would then be compiled. If they were as follows; 
Types Percent 
Realistic 12 
5 
8 
25 
20 
30 
Investigative 
Artistic 
Social 
Enterprising 
Conventional 
Total 100 
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the environment would be represented by the code CSERAI. Environmental 
codes are often truncated to form three letter codes just as personality 
codes are. By referring to the Dictionary of Holland Occupational Codes 
(DHOC; Gottfredson, Holland, & Ogawa, 1982), one can discover many jobs 
having a certain code. Further information on the jobs can be found by 
referring to the Dictionary of Occupational Titles (DOT; U.S. Department 
of Labor, 1977). 
The third component of Holland's theory states that certain outcomes 
(e.g., job satisfaction, satisfaction with career choice) can be 
predicted by knowledge of the degree of match or congruence between the 
personality and environmental types. For this reason, Holland's theory is 
often referred to as the person-environment congruence theory. For 
instance, it is predicted that if an Investigative person chooses an 
Investigative occupation, such as a chemist, he or she will be more job 
satisfied than if that same person chose an Enterprising career, such as a 
salesperson. 
Another important aspect of the theory is the relationship among the 
types and among the environments. Holland asserts that both the 
personality types and the environments are arranged in hexagonal shapes in 
which "the distances between the types or environments are inversely 
proportional to the theoretical relationships between them" (p. 5, 
Holland, 1985). In other words. Realistic people/environments are more 
closely related to Investigative and Conventional people/environments than 
they are to Artistic and Enterprising people/environments. In addition. 
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Realistic people/environments are least similar to Social people/environ­
ments. For a graphical representation of Holland's theory refer to 
Figure 1. 
The person-environment congruence theory has been extensively tested 
(over 400 studies between 1959 and 1983)» especially dealing with the 
person side of the theory. There are also numerous studies which examined 
the interaction of personality types and environments. For a discussion 
of the research on the person side and the interaction of persons in 
environments, one should refer to Holland (1985, pp. 58-97, 105-120). 
However, as previously mentioned, there is a paucity of research 
on the environmental side of the theory, with most of the studies focusing 
on educational environments. 
Representative empirical work 
There have been various techniques applied in testing Holland's 
environmental formulations. They can be delineated into two major 
methods—using information on the people in the environments and using 
information inherent to the environment. I will discuss these two major 
methods. 
Use of information on the environment's population Many studies 
investigate the personalities of the individuals in occupations repre­
senting Holland's categories. For example, Fabry (1976) collected VPI 
data on 120 men in four occupations from three of Holland's groups. He 
tested whether the observed ranks of the codes derived through the VPI 
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REALISTIC 
CONVENTIONAL 
ENTERPRISING 
INVESTIGATIVE 
\ 
\ 
y ARTISTIC 
SOCIAL 
Figure 1. Holland's hexagonal structure of personality types 
and environments 
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were in accordance with theoretical orderings. For three of the four 
occupations there was significant agreement. 
Mount and Muchinsky (1978) administered the SDS to 362 salaried 
employees in a diverse set of occupations. They then calculated the 
congruence between the workers' high point code and their one letter 
occupational code. They found that 76% of the people were in occupations 
congruent with their personality type. However; Mount and Muchinsky's 
chi-square analysis did not support the hexagonal configuration of 
occupations since there were not more incongruent occupations in adjacent 
categories than nonadjacent categories. 
Similar studies include Horton and Walsh (1976), Walsh, Horton, and 
Gaffey (1977), and Wigington and Apostal (1973)» as well as many other 
studies. Via this method, support for Holland's formulations were 
generally found. 
Job performance and job satisfaction data on the individuals in 
various occupations have also been used to investigate mean differences 
across types of occupation. For example, Hughes (1972) assessed 400 men 
who were employed in occupations representing the gamut of Holland 
occupational groups using the VPI, SVIB, and a job satisfaction measure. 
He found that the majority were not in congruent occupations and those who 
were in congruent occupations were not more likely to be job satisfied. 
This is one of a handful of nonsupportive findings on Holland's theory. 
Wiggins (1976) collected job satisfaction data and VPI data on 110 
teachers of the educable mentally retarded, which is coded as an SAI 
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occupation. He demonstrated that high Job satisfaction was positively and 
significantly related to the Social (.56) and Artistic (.29) scales but 
negatively and significantly related to the Realistic (.54) and Conven­
tional (.37) scales which is supportive of the Holland structure. 
Smart (1975) studied 1198 departmental chairs across different majors 
for 32 universities. He collected 16 job satisfaction measures from these 
individuals, then conducted correlational and regression analyses. 
Results demonstrated that there were different patterns of satisficers 
across different types of environments. Similar findings were reported 
by Bates, Parker, and McCoy (1970). 
The most frequently used method to study Holland's environments is 
through personality or vocational interest information on the people in 
the environments. Without criticizing the apparent circularity of this 
logic at this point in the review, suffice it to say that via this method, 
Holland's theory has generally been supported. With measures such as job 
satisfaction of the people in the environments, mixed support has 
resulted. 
Use of information inherent to the environment Little research 
has been conducted on the environment independent of the personalities or 
vocational interests of individuals within these environments. The 
research of Holland, Viernstein, Kuo, Karweit, and Blum (1972) is one 
exception. They examined 832 jobs which had been classified by their 
corresponding one-letter Holland code. Artistic jobs were excluded from 
further analyses because only two jobs were classified as such. They 
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performed separate analyses of variance on Position Analysis Questionnaire 
(PAQ; McCormick, Jeanneret, & Mecham, 1972) factor scores on 32 dimensions 
and identified significant mean differences across the occupational 
groupings on 31 of the 32 dimensions. 
The study by Toenjes and Borgen (1974) is another exception. They 
used Occupational Reinforcer Pattern (ORP; Borgen, Weiss, Tinsley, Dawis, 
& Lofquist, 1968; Rosen, Hendel, Weiss, Dawis, & Lofquist, 1972) data to 
examine 148 occupations. Mean differences across the RIASEC occupations 
were found demonstrating again that there are different reinforcers for 
different occupational groups. Multiple discriminant function analyses 
produced the correct ordering of the categories but the shape was not 
shown to be exactly hexagonal. 
Rounds, Shubsasch, Dawis, and Lofquist (1978) also examined ORP data 
on 181 occupations, plus, they included PAQ data in their analyses. They 
also found mean differences across occupations on the PAQ. They used 
ranks for the ORP's and still detected differences across RIASEC cate­
gories, however, the ordering was not reproduced. In addition, they found 
the shape of the structure to be somewhat divergent from a hexagon. 
Gottfredson (1980) completed an extensive study comparing Holland's 
classification to other descriptions of occupations. She found that the 
RIASEC categories could be ordered (from high to low; lASECR) by the use 
of prestige scores and the general educational development (GED) required 
for the occupations (prestige and GED correlated about .95). When 
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comparing Holland's classification to Dictionary of Occupational Titles 
(DOT) data (i.e., scores on Data, People and Things tasks, GED, prestige, 
a specific vocational preparation (SVP)), she discovered these also 
differentiated Holland types, but she cautioned that the level of the 
occupation should also be considered. Note that the terminology of the 
DOT is in the form of "Data tasks", "People tasks", and "Things tasks". 
The amount of self-direction in an occupation did not differentiate 
occupations as expected. Gottfredson also studied how the Census cate­
gories compared with Holland's types in differentiating DOT tasks. 
Regarding the Census categories, she demonstrated that they better 
differentiated Data tasks than the other tasks but were similar to Holland 
in differentiating People and Things tasks. Finally, in comparison to 
occupational reinforcer data (comparable to Toenjes & Borgen, 1974; and 
Rounds et al., 1978) she demonstrated that types and levels could be 
differentiated by different patterns of reinforcers. In sum, this study 
was very supportive of Holland's typology illustrating that work activi­
ties, job requirements, and rewards could account for significant propor­
tions of variance in the Holland categories. 
Taken together, the studies investigating Holland's environmental 
formulations by examining information inherent to the environment lend 
support to his structure. However, the structure is often referred to as 
a "misshapen polygon" rather than a hexagon because exact replications of 
a hexagon are rarely found. Zytowski (1986) has recently coined the term 
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hollogon to describe Holland's structure. Additionally, the ordering of 
Holland's groups is sometimes not completely supported. 
Job Analytic Information 
One of the most common undertakings of industrial psychologists is 
job analysis. It serves as the foundation for much of the dominant 
personnel functions in this area, such as selection, training, and 
performance appraisal. 
Since I am studying the structure of occupations, a plausible method 
to gather information about occupations is through data on the occupations 
themselves, or job analytic data. This approach contrasts with previous 
research in the area of occupational structure which has focused on 
individuals' occupational Interests and the personalities of people in 
various occupations. 
Job analytic techniques can vary along many dimensions. First, the 
techniques can be structured or unstructured. A structured job analytic 
technique follows a systematic method of data collection, whereas unstruc­
tured techniques usually follow a general pattern of data collection but 
Involve flexible information gathering methods. Administering a formal 
questionnaire regarding one's job is an example of a structured job 
analytic technique. An illustration of an unstructured technique would 
include a general interview aimed at gaining an understanding of the 
Incumbent's job. Another dimension along which job analytic techniques 
can vary is the nature of the information gathered; it can be of a 
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qualitative or a quantitative nature. Qualitative information consists of 
narrative, essay descriptions of job information, such as "assembles small 
electrical components". Quantitative information usually includes "units" 
of job information on job tasks or worker behaviors, such as a rating of 
five on a seven-point scale of "the extent of hand-eye coordination 
required". Furthermore, job analytic techniques can also be job-oriented, 
worker-oriented, or a hybrid of the two. Job-oriented job analyses 
describe the jobs' content and specify the "technological" nature of the 
jobs, while worker-oriented approaches address the human behaviors 
required for the job. An example of a task statement resulting from a 
job-oriented analysis is "positions paper rolls into corrugator machine", 
whereas an example of a task statement derived from the latter approach 
would be "the ability to withstand long periods of standing". The 
Position Analysis Questionnaire (PAQ; McCormick, Jeanneret, & Mecham, 
1972) is a structured, quantitative, and primarily worker-oriented job 
analytic technique. Its precursors are the Checklist of Work Activities 
(Palmer & McCormick, 1961) and The Worker Activity Profile (Gordon & 
McCormick, 1963; and McCormick, Cunningham, & Gordon, 1967). 
The logic of the PAQ is that there is some communality across jobs 
that can be expressed in terms of the human behaviors required for 
successful performance in these jobs. Thus, if one can identify these 
elements, jobs can be reconstituted on this basis. 
Before describing the PAQ in detail it is imperative to include 
definitions of relevant terms. A Job element is defined as a "generalized 
class of behaviorally related job activities" (McCormick et al., 1972; 
p. 349). Attributes are the "constructs of various types of human 
qualities most closely associated with the common concept of human traits" 
(McCormick et al., 1972; p. 349). Examples of attributes include arith­
metic reasoning and manual dexterity. Job dimensions are "the statis­
tically derived factors of job-related data based on the job elements of 
the PAQ" (McCormick et al., 1972; p. 349). Dimension scores are the 
statistically derived factor scores. 
The PAQ consists of 194 job elements with 187 describing the human 
attributes needed to perform the job in question successfully and seven 
items dealing with compensation. To derive the work dimensions of the 
PAQ, two steps were undertaken. First, for each of the elements of the 
PAQ, an attribute profile was attained. To accomplish this, at least 
eight and no more than 18 raters (mostly members of Division 14 of APA and 
graduate students in I/O psychology) rated the relevance of a number of 
attributes for each of the elements. The median reliability coefficient 
of these ratings was 0.91. The median ratings for each of the attributes 
formed each element's profile. As a concrete example, the first element 
discusses visual sources of job information input, specifically, written 
materials (books, reports, etc.). The relevance of the attributes of 
arithmetic reasoning, manual dexterity, and others were rated with regard 
to this element. The median rating for arithmetic reasoning may have been 
three, while for dexterity, it may have been one. These and the other 
attributes' median ratings thus constituted this element's profile. This 
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procedure was repeated for the remaining 186 elements. Second, ratings 
on each of the elements were obtained from analysis of 536-^obs by at 
least two raters. The average interrater reliability was 0.79. Through 
principal components factor analysis of the two data sets., 45 dimensions 
(32 specific and 13 general) were derived. The dimensions are listed in 
Table 1. 
Later, McCormick and his associates performed two similar studies 
with larger and more representative sample of jobs (3700 and 220 jobs, 
respectively) arriving at similar findings. 
Other relevant research includes the work of Taylor (1977) who 
assessed the reliability of the PAQ for pairs of job analyses on 325 jobs 
in administrative offices of insurance companies across the U.S. He 
found the average reliability coefficient to be 0.68. Furthermore, he 
calculated rate-rerate reliabilities for 427 "pairs" after a 90-day 
interval and found the average coefficient to be 0.78. 
Many uses, in addition to pure job analysis, have been identified for 
the PAQ. It can be used to establish job component validity, for job 
evaluation, establishing compensation rates, and aiding in classification. 
The PAQ can also be useful for training, performance appraisal, and job 
design. Finally, the PAQ has potential for use in career and vocational 
counseling. 
It appears to me that because Holland's theory attempts to define 
the structure of occupations, and considering that the PAQ was designed 
to describe various jobs, there ought to be some similarities between 
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Table 1. PAQ job dimensions^ 
No. Technical Title Operational Title 
Division Dimensions 
Division 1 : Information Input 
1. Perceptual interpretation 
2. Input from representational 
sources 
3. Visual input from devices/ 
materials 
4. Evaluating/judging sensory 
input 
5. Environmental awareness 
6. Use of various senses 
Division 2; Mental Processes 
7. Decision making 
8. Information processing 
Division 3; Work Output 
Interpreting what is sensed 
Using various sources of information 
Watching devices/materials for 
Evaluating/judging what is sensed 
Being aware of environmental 
conditions 
Using various senses 
Making decisions 
Processing information 
9. Using machines/tools/ Using machines/tools/equipment 
equipment 
.10. General body vs. sedentary Performing activities requiring 
activities general body movements 
11. Control and related Controlling machines/processes 
physical coordination 
12. Skilled/technical Performing skilled/technical 
activities activities 
13. Controlled manual/related Performing controlled manual/ 
activities related activities 
14. Use of miscellaneous Using miscellaneous 
equipment/devices equipment/devices 
15. Handling/manipulating Performing handling/related 
related activities manual activities 
16. Physical coordination General physical coordination 
Division 4: Relationships with Other Persons 
17. Interchange of judgmental/ Communicating judgments/ 
related information related information 
®Mecham, 1977. 
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Table 1. (Continued) 
No. Technical Title Operational Title 
18. General personal contact 
19. Supervisory/coordination/ 
related activities 
20. Job-related communications 
21. Public/related personal 
contacts 
Engaging in general personal 
contacts 
Performing supervisory/coordina­
tion/related activities 
Exchanging job-related information 
Public/related personal contacts 
Division 5: Job Context 
22. Potentially stressful/ 
unpleasant environment 
23. Personally demanding 
situations 
24. Potentially hazardous 
job situations 
Being in a stressful/unpleasant 
environment 
Engaging in personally demanding 
situations 
Being in hazardous job 
situations 
Division 6: Other Job Characteristics 
25. Non-typical vs. typical Working non-typical vs. 
day work schedule day schedule 
26. Businesslike situations Working in businesslike situations 
27. Optional vs. specified Wearing optional vs. specified 
apparel apparel 
28. Variable vs. salary Being paid on a variable vs. salary 
compensation basis 
29. Regular vs. irregular Working on a regular vs. irregular 
work schedule schedule 
30. Job demanding Working under job-demanding 
responsibilities circumstances 
31. Structured vs. unstructured Performing structured vs. 
job activities unstructured work 
32. Vigilant/discriminating Being alert to changing conditions 
work activities 
Overall Dimensions 
33. Decision/communication/ 
general responsibilities 
34. Machine/equipment operation 
35. Clerical/related activities 
36. Technical/related 
Having decision, communicating, 
general responsibilities 
Operating machines/equipment 
Performing clerical/related 
activities 
Performing technical/related 
activities 
and 
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Table 1. (Continued) 
No. Technical Title Operational Title 
37. Service/related activities Performing service/related 
activities 
38. Regular day schedule vs. Working regular day vs. other work 
other work schedules schedules 
39. Routine/repetitive work Performing routine/repetitive 
activities activities 
40. Environmental awareness Being aware of work environment 
41. General physical activities Engaging in physical activities 
42. Supervising/coordinating Supervising/coordinating other 
other personnel personnel 
43. Public/customer/related Public/customer/related 
contact activities contacts 
44. Unpleasant/hazardous/ Working in an unpleasant/hazardous/ 
environment demanding/environment 
45. Unnamed • Unnamed 
the theory and the method to allow for an integration. I will explore 
this possibility in the present study. 
Current Study 
The previous empirical work regarding occupational structure has 
principally used data on the people employed in the respective occupa­
tions. Numerous examples of studies which measured the vocational 
interests of those in various occupations were cited. The typical 
analysis which followed was to investigate whether the occupations 
clustered into types or fields based on the incumbents* interests. If 
they clustered in a meaningful fashion and in graphically predicted ways, 
support for the theory being explored was reported. In addition to 
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vocational interests, the people's activity preferences and personalities 
have often been used in attempts to define the structure of occupations. 
The theoretical premise for examining occupational structure in this 
manner follows from the hypothesis that people possess valid stereotypes 
with respect to occupations. It appears that "valid" is operationally 
defined as held by the majority of people. Furthermore, it is assumed 
that people will select occupations based on these stereotypes. As in 
Holland's theory. Realistic people are likely to choose Realistic occupa­
tions. In this manner, the people in the occupations define the type of 
occupation. 
Ironically, very few if any studies have examined occupational 
structure from characteristics inherent to those occupations being 
studied. Thus, alternatively, a valid stereotype regarding occupations 
might be that the tasks involved in various clusters of occupations are 
different from each other. Therefore, the tasks involved define the type 
of occupation. This is the direction my study will proceed. 
Rounds et al. (1978) stated that "although Holland's theory is widely 
used, the validity of its environmental formulations has seldom been 
tested using measures of the environment rather than of the personality" 
(p. 614). Additionally, Gottfredson (1980) identified a number of caveats 
regarding occupational structure research. She noted that "job analysis 
and other data for specific occupations have not been included" (p. 711). 
Others have also recognized the absence of the use of job data in occupa­
tional structure research (Meir & Hadidi, 1974; Prediger, 1982). 
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Thus, I propose to assess whether job analytic data, specifically job 
information based upon the PAQ, can serve to establish the structural 
validity of occupations as proposed by Holland. Holland et al, (1972) 
examined PAQ data in relation to the person-environment congruence theory. 
However, their study only examined the mean differences in PAQ dimensions 
across RIASEC types, but never attempted to assess how the job data might 
be used to support the hexagonal representation Holland proposes. They 
did conclude that their study demonstrated that "the Holland classifica­
tion, developed almost entirely from psychological data, also (encom­
passed) more objective, situational data about jobs" (p. 17). 
My study could support prior research on occupational structure as 
based upon stereotypes of occupations. Conversely, it may reveal an 
alternative configuration of occupational structure as currently proposed 
by Holland's theory. The major contribution of this research will be to 
provide an assessment of the convergent validity of job analytic data to 
the most prominent theory of occupational structure which has been 
predicated on vocational interest measurement. 
If the study provides supportive findings, then the vocational 
counselors or those involved in industrial career pathing who counsel 
based upon Holland's theory can be more assured that they are directing 
their clients to occupations which are congruent with their individual 
characteristics. However, if this study's findings do not lend support to 
this theory, the counselors may need to reevaluate the information they 
are providing their clients. They could include this knowledge of 
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occupational group differences based on job tasks. The information given 
may then be of two types. Counselors may Inform their clients that their 
personalities are consistent with those in a certain occupation, but that 
the types of activities or tasks they would enjoy working at would be 
congruent with another type of occupation. 
The method to be used in evaluating the structural validity of 
Holland's approach, the PAQ, is well-respected as a job analytic tool. 
However, it has been criticized as a method lacking a theoretical back­
ground. Given that Holland's configuration of occupational structure has 
not been adequately tested through the use of job analytic information, it 
might be considered a theory without an adequate method. Another major 
contribution of my research will be to bridge that gap and join a strong 
theoretical approach to occupational structure with a well-respected 
method, the PAQ. 
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METHOD 
Job Data 
PAQ data on 86 job profiles were obtained from PAQ Services, Inc. 
A job profile consists of the average ratings given to each of the 
elements on the PAQ. Recall that the elements of the PAQ can be combined 
to form 32 specific job dimensions which in turn can be aggregated to form 
six major divisions. Each job receives a score on each of these dimen­
sions. These dimension scores are calculated by statistical formulas 
derived by PAQ Services, Inc. Profiles are then the average of the 
dimension scores for each of the respective jobs. 
As discussed previously, another way in which the PAQ defines jobs 
is via 13 overall dimensions. Generalizing from the above descriptions, 
overall average dimension scores are the average of the 13 dimensions 
scores obtained for each of the 86 jobs. 
The profile scores used in this study were derived from 2,770 
analyses conducted in over 500 different organizations since I970. These 
profiles were formed from as few as one analysis to as many as 961 
analyses, with a mean of 32 and a median of seven analyses. To help 
ensure reliable and valid data, each PAQ record which is included in a 
profile must pass four criteria. If all of these checks are passed, the 
record enters the database to be included in the profile. If any checks 
are not passed, the record is discarded. The four criteria (PAQ News­
letter, 1985) are as follows; 
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1) Range check; This involves guaranteeing that no ratings are 
missing and that all ratings are within the range permitted by the scale. 
2) Consistency check; This involves a crosscheck of ratings of 
items that are logically related and have shown a rating pattern. Forty-
one different checks are made on each record. If there are more than four 
warnings, the record is discarded. 
3) DOT Code Check: Where possible, each PAQ record has been 
assigned a DOT code number. To check the assignment of DOT codes, a set 
of statistical analyses have been performed using PAQ items, various parts 
of the DOT code, and "Worker Trait Ratings". DOT codes are then predicted 
by certain PAQ ratings. If this predicted DOT code is very different from 
the assigned DOT code, the record is rejected. 
4) PAQ item check: Fifty-seven of the PAQ items (which are highly 
correlated with PAQ job dimensions) for a PAQ record are checked against 
the same ratings for other records previously entered into the database. 
If they are too different, the record is rejected. 
In summary, for each of the 86 jobs, average dimensions scores for 
the 32 specific dimensions and for the 13 overall dimension scores were 
obtained. Table 2 contains the job titles for the 86 jobs, their DOT 
numbers, and the number of records which comprises each profile. The 
Appendix lists the average dimensions scores for each of the 86 jobs on 
both the 32 specific dimensions and the 13 overall dimensions. 
It was also possible to determine for each job its corresponding 
Holland type by consulting the DHOC (Gottfredson et al., 1982). The 
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DHOC catalogs all of the job titles listed in the DOT (U.S. Department of 
Labor, 1977)* Using the values for Data, People, and Things tasks, 
Gottfredson et al. (1982) applied multiple discriminant analysis to data 
representing 189 job titles constituting the RIASEC types. The resulting 
functions were then applied to the remaining titles in the DOT to 
determine the probability of each job belonging in the Holland categories. 
Then, the corresponding Holland code for each job was assigned based on 
the highest probability. By referring to each job's title in the DHOC, 
one can determine Holland's three-letter code. The codes for each of the 
86 jobs are also contained in Table 2. 
Table 2. Descriptive information on the occupations in the sample 
Title DOT Number Number of Analyses Holland Code 
Appraiser 188. 167-010 5 lES 
Arc Welder 810. 384-014 33 RIS 
Automotive Machinist 500. 280-034 5 RIE 
Biologist 041. 061-030 1 IRE 
Blacksmith 610. 381-010 5 RIE 
Bookkeeper 1 210. 382-.014 55 CRE 
Braille Typist 203. 582-.014 8 CSR 
Building Inspector 168. ,267-.010 20 CIE 
Bus Driver 913. .463-.010 5 REI 
Business Programmer 020, ,162-•014 84 CRI 
Caretaker 301. ,687-.010 4 ERS 
Carpenter 860. 381--022 9 REI 
Chief Drafter 007. 261--010 7 ICR 
City Manager 118. 117--114 3 SEC 
Civil Engineer 005. 061--014 34 ISR 
Commercial Drafter 017. 261--026 13 IRE 
Compensation Manager 166, .167--022 7 ESR 
Controller 186, .117--014 25 EIS 
Copy Writer 131 .067--014 6 AES 
Corporation Lawyer 110, .117--022 6 ESA 
Correction Officer 372 .667--018 49 SER 
Cosmetologist 332 .271. -010 2 SEA 
Court Clerk 243 .362--010 24 CSE 
Credit Analyst 191 .267--014 4 ESR 
Department Editor 132 .037--018 2 AES 
Die-Casting Machine Op 2 514 .685--018 3 RCE 
Table 2. (Continued) 
Title DOT Number Number of Analyses Holland Code 
Employment Clerk 205.362-014 20 CES 
Farm Machine Operator 409.683-010 9 RIE 
Fashion Coordinator 185.157-010 3 EAS 
File Clerk 1 206.362-010 160 CSR 
Film Editor 962.264-010 3 AES 
Fire Fighter 373.364-010 8 RES 
Food and Drug Inspector 168.267-042 6 SAE 
Foreign Service Officer 188.117-106 5 AES 
Graphic Designer 141.061-018 10 AES 
Greens Superintendent 166.267-018 1 ERI 
Head Teller 211.132-010 27 SER 
Home Economist 096.121-014 6 SEA 
Hospital-Admitting Clerk 205.362-018 13 ECS 
Hotel or Motel Manager 187.117-038 5 ESR 
Illustrator 141.061-022 6 AEI 
Industrial Engineer 012.167-030 9 EIR 
Instructional Material Dir 099.167-018 3 ASE 
Insurance Clerk 214.362-022 39 CSE 
Internal Auditor 160.167-034 45 SIE 
Job Analyst 166.267-018 39 lES 
Keyboard Operator 203.582-030 189 CSE 
Land Surveyor 018.167-018 2 lEA 
Legal Secretary 201.362-010 59 CSE 
Librarian 100.127-014 44 SEC 
Loan Officer 186.267-018 61 SEI 
Lobbyist 165.017-010 8 ESA 
Locksmith 709.281-010 3 REC 
Table 2. (Continued) 
Title DOT Number 
Machinist 600. 280-022 
Mail Carrier 230. 367-•010 
Mail Censor 243. 367-010 
Maintenance Supervisor 382. 137-•010 
Manager of Credit Card OPS 185. 167-022 
Medical Secretary 201. 362-.014 
Model Maker 1 777. 261-010 
Motion Picture Photographer 143. .062-.022 
News Editor 132. 067-•026 
Nurse, Supv. Coram Health 075. ,127-•026 
Nurse Practitioner 075. ,264. -010 
Occupational Therapist 075. .121-.010 
Occupational Therapy Asst. 076. ,364--010 
Orderly 355. 674. 018 
Paralegal Assistant 119. 267-.026 
Parcel-Post Clerk 222. 387--038 
Pharmacist 074. 161. -010 
Photo Journalist 143. 062--034 
Publications Editor 132, .037--022 
Purchasing Agent 162, .157--038 
Real Estate Appraiser 191, .267--010 
Real Estate Agent 186 .117--058 
Road Supervisor 913 .133--010 
Secretary 201 .362. -030 
Stenographer 202 .362 -014 
Still Photographer 143 .062. -030 
Structural Drafter 005 .281. -014 
Number of Analyses Holland Code 
70 RIE 
5 SRC 
6 CSR 
3 EIR 
12 AES 
7 CES 
8 ARI 
1 AES 
2 AEC 
7 ISE 
1 1RS 
2 SRE 
3 SCE 
6 SRE 
6 SEC 
7 RCE 
4 1ER 
3 AEC 
7 AES 
103 ESA 
20 SCE 
6 ESR 
3 ERI 
961 CSE 
219 CSE 
3 AES 
24 IRC 
Table 2. (Continued) 
Title DOT Number Number of Analyses Holland Code 
Switchboard Operator 235.562-014 1 RIE 
Tech & Sci Pub Ed 132.017-018 7 ASE 
Telephone Operator 235.662-022 26 CSE 
Tool-and-Die Maker 601.280-046 15 RIE 
Wildlife Control Agent 379.267-010 2 RSE 
Yard Supervisor 229.137-014 18 ESR 
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Statistical Analyses 
The statistical analyses were directed at assessing the structural 
validity of Holland's theory from two different perspectives. Those 
analyses which advanced the first position were of a confirmatory nature; 
they used job analytic information to corroborrate the structure of 
Holland's theory. The second perspective assessed the validity of 
Holland's theory from an alternative direction. That is, instead of 
beginning with Holland's theory and testing it with job analytic data, 
this approach originated with the job analytic data and attempted to 
recreate Holland's model. Therefore, the analyses conducted from this 
perspective were of an exploratory nature. 
An analogy aptly captures these two perspectives. All of us have 
explored cloud formations for different shapes and faces. If a number of 
people are all peering at the same set of clouds, one is likely to receive 
many varying responses as to what each sees in those clouds. However, if 
one asks these people if they see "a fire-breathing dragon in that big 
cloud", many will probably confirm that image. Redirecting the analogy 
back to this study, searching for the "dragon" corresponds to confirming 
the existence of Holland's structure by "finding it" in the job analytic 
data, whereas, looking for various patterns in the clouds parallels 
examining job analytic information for occupational structures, one of 
which is Holland's. 
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Confirmatory analyses 
To support Holland's theory, one must first determine if there are 
mean differences among the six RIASEC categories for both the 13 overall 
and 32 specific PAQ dimensions. Two multivariate analyses of variance 
(MANOVA) using six dependent variables (RIASEC) and the 13 and 32 dimen­
sion PAQ scores as independent variables addressed whether there were any 
differences among the job groupings across both sets of dimension scores. 
Assuming the omnibus F-test was significant, t5 analyses of variance 
(ANOVA) were used to discover what dimensions differentiated the RIASEC 
groups. Scheffe's post hoc tests allowed me to further assess which 
specific groups differed on each dimension. 
With the assumption that significant group differences were found, 
the next question to be answered was whether on the basis of the job 
analytic data I could correctly classify the 86 jobs. Thus, I used two 
multiple discriminant function analyses in an attempt to predict RIASEC 
group membership. These analyses were first conducted using all 86 jobs. 
To assess the stability of these results I then cross-validated the 
findings, splitting the total sample (odd-even) and applying the functions 
from the first 43 jobs (the developmental sample) to the remaining 43 jobs 
(the hold-out sample). It should be noted that because I did not have an 
equal number of jobs in each RIASEC category, their prior probabilities 
(i.e., base rates) were adjusted for the multiple discriminant function 
analyses. 
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Exploratory analyses 
For my exploratory analyses, a hierarchical cluster analysis was 
first conducted. The 86 jobs were clustered on the basis of the overall 
and the specific PAQ dimensions. The number of clusters and their purity 
added insight as to the degree of support for Holland's structure. 
A less frequently used technique, multidimensional scaling (MDS) was 
also employed as an ancillary analysis to discover the "hidden structure" 
of the data. This analysis plots the 86 jobs based on their "proximities" 
to each other. Proximities are the Euclidean distances among jobs based 
on the dimensions. Upon examining these plots, one can learn how closely 
jobs which are coded the same exist in Euclidean space, how clusters of 
like jobs (i.e., those similarly coded) are arranged, and the structure of 
any arrangements which emerge. 
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RESULTS 
Confirmatory Results 
Group differences 
The multivariate F's derived through the MANOVA procedures 
revealed that there were highly significant mean differences across the 
six RIASEC categories on the basis of both the 32 specific and 13 
overall dimension scores. For the 32 dimensions, Wilks' F value was 
F(160, 247) = 2.72, £ <.001. The corresponding F value for the 13 
overall dimensions was F(65, 325) = 4.74, £ <.001. The significance of 
both omnibus F tests indicated there were mean differences among the 
RIASEC groups across these PAQ profile scores. The results of the 45 
ANOVAS which illustrate where these differences occur are found in 
Table 3. Also listed in Table 3 are the categories' means and standard 
deviations for each dimension. Twenty-five of the thirty-two (78%) 
specific dimensions' univariate F values were significant at the .05 
level. Of the 13 overall dimensions' F values, 10 or 77% were sig­
nificant (£ <.05). Scheffe's post hoc tests provided information on 
which particular groups differed for the dimensions showing a sig­
nificant F value. Tables 4 through 7 contain summarizations of the post 
hoc tests of mean differences. For the 32 specific dimensions, 16% (152 
of 960) of the possible pairs of RIASEC groups were significantly 
different. Fourteen percent (56 of 390) were significantly different 
for the 13 overall dimensions. 
Table 3. Analyses of variance results 
Holland Category 
Inves-
Realistic tigative Artistic Social Enterprising Conventional 
Dim F E HT ^ sd Î sd X sd X sd X sd X sd 
Specific 
1 8.75 .00 .35 .44 .89 -.72® .46 — .60 .67 — .62 .36 -.61 .38 -.51 .29 
2 8.84 .00 .36 -.73 .45 .17 .41 .36 .57 — .01 .41 .24 .70 — .10 .30 
3 5.97 .00 .27 .31 1.05 .53 1.06 .60 .99 -.41 .61 -.53 .40 -.29 .35 
4 2.16 .07 .12 .12 .75 — #21 .35 .26 .57 -.05 .48 — .03 .65 -.33 .38 
5 2.52 .04 .14 .06 .85 .05 .66 .28 .99 — .06 .81 .14 .74 -.65 .63 
6 3.05 .01 .16 -.56 .46 -.19 .32 .06 .49 .15 .53 -.04 .92 —.20 .18 
7 10.50 .00 .40 -.09 .63 .74 .50 .78 .45 .31 .88 .84 .91 — .63 .59 
8 6.96 .00 .30 -.76 .28 — .21 .60 — .26 .56 — .20 .44 -.49 .62 .26 .37 
9 8.25 .00 .34 .76 .80 -.27 .20 .71 1.17 -.21 .29 -.31 .46 -.07 .42 
10 3.96 .00 .20 .12 .74 -.55 .20 -.46 .50 -.25 .58 -.43 .57 — .70 .43 
11 1.59 .17 .09 .09 1.08 -.41 .49 -.35 .41 — .18 .71 — .08 .68 -.52 .45 
12 7.11 .00 .30 — .48 .60 .81 .76 .47 1.25 -.11 .51 -.16 .53 -.55 .39 
13 6.22 .00 .28 .40 .84 -.19 .43 -.29 .63 -.45 .53 -.49 .24 -.50 .19 
14 .97 .44 .06 -.21 .53 .18 1.37 -.29 .42 — .08 .39 — .02 .25 -.08 .13 
15 1.66 .15 .10 — .11 .72 .43 .26 -.17 .51 -.22 .48 -.50 .47 — .10 .42 
16 11.53 .00 .42 — .61 .66 -.63 .36 .12 .60 -.56 .45 —.68 .47 .45 .61 
17 7.47 .00 .31 -.52 .42 .72 .56 .84 .68 .31 .68 .68 1.17 -.05 .51 
18 3.34 .01 .18 -.05 .27 -.36 .42 -.34 .78 .20 .58 -.39 .41 -.23 .15 
19 4.07 .00 .20 — .07 .40 -.14 .57 -.19 .84 —.03 .88 .64 1.26 -.62 .15 
20 3.33 .01 .18 .15 .72 -.51 .59 -.24 .47 -.67 .39 -.67 1.01 -.42 .45 
21 3.42 .01 .18 -.53 .33 -.62 .27 .03 .60 -.04 .78 .02 .73 -.14 .39 
22 16.28 .00 .50 .52 .64 -.55 .13 -.35 .45 -.48 .29 -.43 .29 -.47 .16 
^Negative means result from a number of highly negative values for the dimensions. 
Table 3. (Continued) 
Holland Category 
Inves-
Realistic tlgative Artistic Social Enterprising Conventional 
Dim F p Tf X sd X sd X 3d X sd X sd X sd 
23 7.88 .00 .32 — .60 .39 -.10 .39 .20 .46 .21 .53 .33 .67 -.25 .33 
24 8.05 .00 .34 .36 .55 -.44 .52 -.56 .44 -.46 .68 -.54 .49 
-.73 .30 
25 .75 .59 .04 .11 .90 .38 .43 .05 .87 .06 .75 .41 .24 .23 .77 
26 15.20 .00 .49 -.94 .57 .54 .36 .50 .50 .44 .53 .35 .73 .33 .42 
27 2.48 .04 .14 -.29 .52 -.34 .46 .09 .52 -.50 .83 -.32 .38 -.05 .32 
28 .82 .54 .05 -.06 .19 — .08 .15 .02 .28 .19 .80 .01 .29 .03 .19 
29 1.39 .24 .08 .09 .58 .06 .34 .30 .23 .00 .81 .17 .42 .39 .22 
30 7.20 .00 .31 — .68 .44 -.15 .45 .54 .56 -.23 .56 -.10 .80 -.39 .55 
331 5.85 .00 .27 .00 .65 —.68 .63 — .30 .48 -.42 .75 — .82 .54 .14 .46 
32 5.42 .00 .25 .19 .80 -.45 .58 — .18 .54 -.16 .52 -.02 .59 — .83 .42 
Overall 
1 9.48 .00 .37 -.49 .47 .29 .47 .52 .67 .26 .66 .65 .85 -.49 .43 
2 10.40 .00 .40 .59 .90 — .26 .43 .42 .85 -.49 .61 -.63 .27 -.48 .36 
3 11.24 .00 .41 — .66 .47 -.53 .60 -.19 .44 — .68 .55 -.93 .55 .28 .41 
4 5.68 .00 .26 -.15 .43 .99 1.09 .42 1.07 -.05 .56 — .06 .48 -.44 .70 
5 5.14 .00 .24 -.33 .55 -.19 .51 -.15 .47 .31 .53 -.23 .46 .32 .33 
6 1.22 .31 .07 — .10 .96 .26 .36 .15 .68 — .28 .93 .21 .32 .12 .73 
7 5.35 .00 .25 .20 .42 -.51 .35 .02 .35 -.07 .53 .19 .46 -.24 .36 
8 1.84 .11 .10 .16 1.01 -.49 .44 -.31 .62 -.34 .83 —.18 .74 -.58 .45 
9 4.74 .00 .23 .20 .81 -.56 .37 -.61 .38 -.25 .63 -.42 .67 -.72 .42 
10 4.28 .00 .21 —.10 .78 .00 .67 -.29 .92 .12 .62 .73 .66 —.09 .22 
11 1.10 .37 .06 -.39 .64 -.37 .29 .12 .80 .14 1.51 -.17 .63 — .16 .24 
12 5.00 .00 .24 -.05 .60 — .31 .44 -.85 .57 -.43 .36 -.39 .59 —.12 .21 
13 2.29 .05 .12 -.46 .55 -.45 .34 -.08 .42 -.41 .37 -.50 .39 -.32 .26 
Table 4. Summary of the results of the Scheffe post hoc tests on the specific dimensions: 
Proportion of possible significantly different means by RIÂSEC category 
Holland 3 steps removed 2 steps removed 1 step removed Total % 
Category (x/32) (x/64) (x/64) (x/160) 
R 9 23 18 50 31 
I 1 4 10 15 9 
A 3 14 6 23 14 
S 9 2 5 16 10 
E 1 15 7 23 14 
C 3 6 16 25 16 
Total 26/192 = 14$ 64/384 = 17% 62/384 = 16% 152/960 16Î 
Table 5. Summary of the results of the Scheffe post hoc tests on the specific dimensions: 
Proportion of possible significantly different means by PAQ dimension 
3 steps removed 2 steps removed 1 step removed Total 
Dimension (x/3) categories (x/6) categories (x/6) categories (x/15) % 
1 1 R-S 2 R—Af R—E 2 R—If R—C 5 33 
2 1 R—S 2 R—A f R—E 2 R—If R—C 5 33 
3 
il 
1 I-E 1 A-E 1 A—S 3 20 
n 4 
5 -
u 
0 
6 1 R-S — ~ - 1 7 
7 1 A"»C 3 S—C fC—IfR—E 1 E-C 5 33 
8 - - —— 2 C—R y E—C 2 13 
9 1 R-S 2 A—E fR—E 3 I—A g A—S f R—I 6 40 
10 — ——— - — 1 R—G 1 7 
11 — —— — — —— — 0 
12 1 A-C 2 R—A, I—C 1 R-I 4 27 
13 1 R-S 2 R—E y R—A 1 R-C 4 27 
14 — — — — — 0 
15 — — — — — 0 
16 — 4 A—EfR—A y C—IfS—C 4 I—AfA—Sf E—Cf C—R 8 53 
17 — 2 R—E $R—A 1 R-I 3 20 
18 — ——— — 1 S-E 1 7 
19 - — - 1 E-C 1 7 
20 - — 1 R-E — — 1 7 
21 — — — — — - . . .  — 0 
22 1 R-S 2 R—EfR—A 2 R-IfC—R 5 33 
23 1 R-S 2 R—AfR—E — — 3 20 
Table 5. (Continued) 
3 steps removed 2 steps removed 1 step removed Total 
Dimension (x/3) categories (x/6) categories (x/6) categories (x/15) % 
24 1 R-S 2 R-A,R-E 2 R-C,R-I 5 33 
26 1 R-S 2 R-E,R-A 2 R-C,R-I 5 33 
30 1 A-C 1 R-A 1 A-S 3 20 
31 — — 2 R—EfC-»I 1 E—C 3 20 
32 •" — — — 2 E—CfC"*R 2 13 
Total 13/96 = 11% 32/192 = 17$ 31/192 = 16$ 76/480 16 
Table 6. Summary of the results of the Scheffe post hoc tests on the overall dimensions: 
Proportion of possible significantly different means by RIASEC category 
Holland 3 steps removed 2 steps removed 1 step removed Total 
Category (x/13) (x/26) (x/26) (x/65) % 
R 2 5 6 13 20 
I 2 3 2 7 11 
À 3 6 1 10 15 
S 2 2 1 5 8 
E 2 5 2 9 14 
C 3 3 6 12 18 
Total 14/78 = 18* 24/156 = 15Ï 18/156 = 12% 56/390 14% 
Table 7* Summary of the results of the Scheffe post hoc tests on the overall dimensions: 
Proportion of possible significantly different means by PÂQ dimension 
3 steps removed 2 steps removed 1 step removed Total 
Dimension (x/3) categories (x/6) categories (x/6) categories (x/15) % 
1 1 A—C 2 R—A( R—E 1 E-C 4 27 
2 2 R—Sj A-C 2 A—E, R—E 2 A—S f R—C 6 40 
3 — 3 A—E( 3—C f I—C 2 E—C f R—C 5 33 
4 1 I-E 2 I—C| I-S 1 R-I 4 27 
5 1 R-S — 1 R—C 2 13 
6 — 1— — — 0 0 
7 1 I-E - 1 R-I 2 13 
8 - — — 0 0 
9 - 1 R-A 1 R—C 2 13 
10 - —— 1 A-E — 1 7 
11 - — — 0 0 
12 1 A-C 1 R-A — 2 13 
13 - - — — 0 0 
Total 7/39 = 18% 12/78 = 15% 9/78 = 12* 28/195 14% 
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By oategory The results were further refined by examining pairs 
of means in relation to their location in Holland's proposed structure. 
Referring back to Figure 1, one can see that opposite categories (i.e., 
R and S, I and E, A and C) are three-steps removed from each other. For 
each dimension, each category's mean can be different from its counter­
part at the opposite end of the hexagon. Therefore, there are 192 (32 
dimensions x 6 categories) possible mean differences to examine for the 
specific dimensions and 78 (13 dimensions x 6 categories) possible mean 
differences for the overall dimensions. Of the 192 possible three-step-
removed differences for the specific dimensions, 26 or 14% were statis­
tically different. Analyzing the results by RIASEC category, one finds 
that the most frequent pair of differences was between the R and S 
groups (28% of the time) while the I and E pair only differed one time 
(3%). Examining the 13 dimensions, one observes that overall 1855 (14 of 
78) of the three-step-removed pairs statistically differed. Unlike the 
specific dimensions' results, no pair differed significantly more 
frequently than any other pair (15% to 23% of the time). 
From Holland's hexagonal structure, one can also analyze those 
pairs which are two-steps removed from each other (R and A, I and S, 
A and E, S and C, E and R, and C and I). For each dimension, each 
category's mean can differ from two other two-step-removed categories' 
means (e.g., R from A and E occupations). Thus, for the 32 specific 
dimensions, there is a total of 384 (32 dimensions x 6 categories x 2 
pairs) possible two-step-removed differences, and for the 13 overall 
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dimensions, the total is 156 (13 dimensions x 6 categories x 2 pairs). 
In total, 17% (64 of 384) of the two-step-removed comparisons were 
significantly different from each other. Similarly, 15% (24 of 156) 
differed for the overall categories. Regarding the 32 specific profile 
scores, the R category clearly differed from the A and E categories more 
frequently (23 of 64 or 36% of the time) than any other category and its 
respective possible differences. In contrast, the S category only 
differed from the I and E category 3% of the time. For the overall 
dimensions, the A category differed from the R and E categories most 
frequently (23% of the time) and the R and E categories differed from 
the A and E and the R and A categories, respectively, 19% of the time. 
Again, referring back to Figure 1, one can see that R and I, I and 
A, A and S, S and E, E and C, and C and R categories are adjacent to 
each other or are one-step removed from each other. For each dimension, 
a category's mean can be different from two other adjacent categories' 
means (e.g., I from R and A jobs). Therefore, there are 384 (32 
dimensions x 6 categories x 2 pairs) possible adjacent mean difference 
pairs for the specific dimensions and 156 (13 dimensions x 6 categories 
X 2 pairs) pairs of differences for the overall profile scores. Of the 
specific dimensions, 62 or 16% were significantly different. By 
category, one discovers that the R and C categories exhibited dif­
ferences most frequently.(28% and 25%, respectively) while the A and S 
categories manifested mean differences only 9% and 8% of the time, 
respectively. Twelve percent (18 of 156) differed for the overall 
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dimensions, a somewhat lower percentage than for the specific dimen­
sions. Again, R and C categories differed most frequently (23% of the 
time) from their adjacent categories compared to the other groups. The 
A and S categories only differed from their respective one-step removed 
pairs one time each (4% of the time). 
Taking a slightly different tack, each RIASEC category can differ 
five times for each dimension (two one-step-removed, two two-steps-
removed, and one three-steps-removed differences). Thus, for the 
specific dimensions, each category can differ from the other categories 
160 (32 dimensions x 5 possible differences) times. For the overall 
dimensions, each category can differ 65 (13 dimensions x 5 possible 
differences) times. Regarding the specific profiles, the R category 
displayed the most differentiation (31% of the time), whereas the I and 
S categories demonstrated the least differentiation (9% and 10% of the 
time, respectively). The same general pattern emerges for the overall 
dimensions, the R category differentiated itself most frequently (20% of 
the time) and the S and I categories differed from the other categories 
least frequently (8% and 11% of the time, respectively). 
To compare across the results of the overall and the specific 
dimensions, one first notices the differences in the range of values for 
the percentage of times each category differed from the other cate­
gories. For overall dimensions, the range was more constricted (8% to 
20%) than for the specific dimensions' (9% to 31%). Upon closer 
inspection, it appeared that the value for the R category across the 32 
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dimensions was an outlier. Without its presence included in the range 
of specific dimensions, the percentages ranged from 9 to 16, very 
similar to the percentages of the overall dimensions. Apart from that 
difference, the findings across the two sets of dimensions appeared 
comparable. 
By dimension One can also investigate mean differences across 
the RIASEC categories by dimension to determine those dimensions which 
best (and conversely, least) differentiate the categories. Dimension 
number 16 exhibited the highest differentiating ability (53%). Many of 
the dimensions differentiated the groups one-third of the possible times 
(dimension numbers 1, 2, 7, 22, 24, and 26). Ten dimensions (4, 5, 11, 
14, 15, 21, 25, 27, 28, and 29) were not shown to have any discrimi­
nating ability. Regarding the overall dimensions, the second dimension 
was able to differentiate groups 40? of the time while the third 
dimension differentiated groups 33% of the time. Four dimensions (6, 8, 
11, and 13) exhibited no capability to differentiate the groups. 
If Holland's structure, a hexagon, is the relationship among these 
types, then it would seem that one would be more likely to find 
differences if the categories were three-steps removed than two-steps 
removed, since categories three-steps-removed are theoretically the 
furthest apart on the hexagon, and thus most different conceptually. 
Also, one would expect to find more differences two-steps removed than 
one-step removed. From another angle, if one found differences one-step 
removed, then it is likely that there would also be differences 
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two-steps removed. In addition, if differences were shown at two-steps 
removed, one would expect differences at three-steps removed. 
In other words, the least sensitive or most crude measure of difr 
ferences is at three-steps removed. Conversely, the most sensitive 
measurement is at one-step removed. For each job analytic dimension, 
there can be differences at three-steps removed, two-steps removed, one-
step removed, or any combination thereof. The tally of how many dimen­
sions fit each combination is presented in Table 8. Figure 2 depicts 
the theoretical shapes corresponding to the various combinations. To 
interpret these diagrams, begin with the farthest point on the left. 
Being one-step removed is depicted by the connection of a point with the 
starting point via one line segment. Two-steps removed is illustrated 
by the link of a point with the starting point via two-line segments. 
Three line segments joining the starting point with another point 
represent three-steps removed. Using diagram d (which portrays the 
three- and one-step-removed difference combination) as an example, those 
points corresponding to one-step and three-step-removed differences are 
further from the starting point than are the points corresponding to 
two-steps removed. When there are three-, two-, and one-step-removed 
differences, the figure conforms to a hexagon. For other combinations, 
misshapen polygons result, some of which resemble a hexagon more than 
others. 
What Table 8 illustrates is that when significant differences are 
found, most dimensions follow the pattern where there are three-, two-. 
Table 8. An account of job analytic dimensions for different combinations 
of step-removed differences 
Possible 
Combinations® 
Specific Dimensions 
Number Percentage 
Overall 
Number 
Dimensions 
Percentage 
3 - 2 - 1  11 34 3 23 
3 - 2  1 3 1 8 
3 - 1 0 0 2 15 
3 1 3 0 0 
2 - 1 3 9 2 15 
2 1 3 1 8 
1 5 16 0 0 
No differences 10 31. 4 31 
Total 32 99b 13 100 
®In terms of step-removed differences. 
^Due to rounding, total does not equal 100%. 
4? 
Least Sensitive 
Combinations 
Moderately Sensitive 
Combinations 
Most Sensitive 
Combinations 
a )  3 — 2 — 1  e )  2 - 1  g) 1 
b )  3 - 2  f) 2 
c )  3  
d )  3 - 1  
Figure 2. Diagrams corresponding to significant step-removed-difference 
combinations 
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and one-step-removed differences. Recall that this pattern corresponds 
to diagram a in Figure 2, the most supportive combination of signifi­
cant differences. Furthermore, 46^ of the overall dimensions had 
combinations of differences which included a three-step-removed dif­
ference; 40S6 of the specific dimensions exhibited such a pattern. For 
the overall and specific dimensions, 23% and 12% of the dimensions, 
respectively, showed differences at a moderate level of sensitivity 
(i.e., two-steps-removed or two- and one-step-removed differences). 
Sixteen percent of the specific dimensions had differences at one-step 
removed only. 
What this table does not depict is what categories are involved 
with each significant difference. Subsequent analysis of such informa­
tion (which can be gleaned from Tables 5 and 7) shows that the strict 
criterion of expecting that if a category was statistically different 
from an adjacent category, it should also be statistically different 
from categories two- and three-steps removed is not met. 
Discriminant analysis 
The previous analyses answered whether there were group differences 
among jobs coded as RIASEC. The multiple discriminant function analyses 
addressed whether on the basis of the 13 specific or 32 overall dimen­
sions, one could predict the primary Holland code of individual occupa­
tions. 
Tables 9 and 10 present the results of the multiple discriminant 
function analysis on the total sample across the 32 specific dimensions. 
Table g. Results of the multiple discriminant function analysis across the 32 specific 
dimensions 
Canonical Discriminant Functions 
Cumulative Canonical 
Function Eigenvalue % CfZ %a^ correlation d.f. £ 
1 5.15 49.29 49.29 .92 331.56 160 .001 
2 2.13 20.42 69.71 .83 211.64 124 .001 
3 1.78 16.99 86.70 .80 136.23 90 .001 
4 .88 8.45 95.15 .68 68.84 58 .16 
5 .51 4.85 100.00 .58 27.05 28 .52 
Table 10. Classification results using specific dimensions as 
discriminating variables® 
Actual n R I 
Predicted 
A S E C 
R 14 13 0 0 0 1 0 
I 11 0 11 0 0 0 0 
A 15 0 0 14 0 1 0 
S 15 0 0 0 12 3 0 
E 16 0 0 0 1 14 1 
C 15 0 0 0 1 1 13 
^Percent of "grouped" cases correctly classified: 89.53%» 
n = 85. 
Table 11, Classification results of the cross-validation for the multiple discriminant 
function analysis of the specific dimensions 
Validation Sample 
Predicted 
Actual n R I A S E C 
R 8 8 0 0 0 0 0 
I 5 0 5 0 0 0 0 
A 8 0 0 8 0 0 0 
S 7 0 0 0 6 1 0 
E 8 0 0 0 0 7 1 
C 7 0 1 0 0 0 6 
Note. Percent of "grouped" cases correctly classified: 93.02%, n = 43. 
Holdout Sample 
Predicted 
Actual n R I A S E C 
R 6 2 0 3 0 0 1 
I 6 1 2 1 2 0 0 
A 7 1 0 0 2 2 2 
S 8 0 4 1 1 1 1 
E 8 1 3 2 1 0 1 
C 8 0 1 0 1 0 6 
Note. Percent of "grouped" cases correctly classified; 25.58%, n = 43. 
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The hit rate, or the percentage of correctly classified cases, was 
89.53%. To determine if any overfitting occurred (and the extent of any 
overfitting) a cross-validation was conducted as previously described. 
Those results, presented in Table 11, revealed that large shrinkage 
occurred since there was a decline of 67.44/6 from the validation to the 
hold-out sample's hit-rate. 
Table 12 lists the correlations between the dimensions and the 
discriminant functions. The results indicated that three functions were 
statistically significant (£ <.001 and eigenvalue > 1,00). Function 1 
seems to differentiate occupations where the environment is pleasant, 
business-like, nonstressful, and nonhazardous. These jobs do not 
require the interpretation of perceptual (sensory) information, are not 
dependent upon job-related communication, nor do they require control or 
related physical coordination. This pattern suggests the nature of many 
white-collar, office occupations. 
Function 2, on the other hand, classifies occupations that seem to 
be more blue-collar and service-oriented in nature. The occupations are 
characterized as having few job responsibilities with irregular work 
schedules and as requiring specified work apparel. 
Technical support occupations appear to be those classified by the 
third function. These occupations are characterized as involving little 
decision-making and supervisory activities. Those in these occupations 
do not receive input from representational sources (i.e., written, 
verbal, or quantitative) sources, but do require the processing of much 
1 
24 
20 
11 
30 
27 
29 
7 
16 
31 
23 
17 
19 
32 
8 
Pooled within-group correlations between discriminating variables and 
canonical discriminant functions for the 32 specific dimensions 
Function 1 Function 2 Function 3 
-.43 .09 .13 
.40 
-.19 -.19 
—.30 .11 .17 
—.28 .17 —.01 
-.17 —.07 .13 
-.11 .08 —. 10 
.10 
—.36 -.24 
.00 -.25 .11 
.02 -.15 .12 
.04 -.12 -.57 
.11 
-.37 .45 
—«09 —.06 .40 
.18 —. 12 
-.37 
.17 —.20 -.34 
-.04 .07 -.31 
— 19 .05 —.28 
.23 —.08 .28 
.23 -.25 —.28 
06 —.06 —.26 
56 
routine information. Few vigilant activities are involved and little 
environmental awareness is required. These occupations are not per­
sonally demanding, however, much physical coordination is required. 
Furthermore, the design of the work is very structured. 
Figures 3, 4, and 5 are graphical plots of the functions. These 
figures illustrate that the Social occupations, in general, tend to be 
more blue-collar and service natured, while Artistic occupations, 
conversely, are rarely of this nature. The Investigative, Social, and 
Conventional occupations are shown to be white-collar, office jobs, 
opposite of the Realistic occupations. Also shown is that Conventional 
occupations score highly on the technical support function while 
Enterprising occupations fare lowest. 
Tables 13 and 14 exhibit the results of the multiple discriminant 
function analysis on the 86 occupations across the 13 overall dimen­
sions. The hit rate was found to be 68.655. While less overfitting 
would be expected when only 13 versus 32 dimensions were used, it was 
still deemed necessary to ascertain the degree of shrinkage. The same 
cross-validation procedure was followed here as was used with the 32 
dimension analysis. The hit rate using the 43 jobs in the validation 
sample was 79.07%. When the discriminant weights from this analysis 
were applied to the hold-out sample of 43 jobs, the hit-rate declined to 
55.81%, a shrinkage of 23.26%. Table 15 details these findings. 
Two significant functions (£ <.001 and eigenvalue > 1.00) were 
found using the 13 discriminating-variable solution. The loadings of 
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Figure 3» Canonical discriminant function plots for the 32 specific 
dimensions: 1 vs. 2 
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Figure 4. Canonical discriminant function plots for the 32 specific 
dimensions: 2 vs. 3 
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Figure 5. Canonical discriminant function plots for the 32 specific 
dimensions: 1 vs. 3 
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Table 13. Results of the multiple discriminant function analysis across the 13 overall 
dimensions 
Canonical Discriminant Functions 
Cumulative Canonical 
Function Eigenvalue **2 correlation x2 d.f. £ 
1 2.17 43.71 43.71 
m
 
00 
237.68 65 .001 
2 1.33 26.79 70.50 .76 150.64 48 .001 
3 
00 
15.76 86.26 .66 86.82 33 .001 
4 .50 10.02 96.29 .58 43.22 20 .002 
5 .18 3.71 100.00 .39 12.76 9 .17 
Table 14. Classification results using overall dimensions as discriminating variables® 
Predicted 
Actual n R I A s E c 
R 14 11 0 0 0 2 1 
I 11 0 6 1 2 2 0 
A 15 1 1 11 0 2 0 
S 15 0 2 . 1 6 n 2 
E 16 1 0 1 0 12 2 
C 15 0 0 0 1 1 13 
^Percent of "grouped" cases correctly classified: 68.60%, n = 86. 
Table 15. Classification results of the cross-validation for the multiple discriminant 
function analysis of the overall dimensions 
Validation Sample 
Predicted 
Actual n R I A S E C 
R 8 6 0 0 2 0 0 
I 5 0 3 1 1 0 0 
A 8 0 0 7 0 1 0 
S 7 0 0 0 4 3 0 
E 8 0 0 0 0 7 1 
C 7 0 0 0 0 0 7 
Note. Percent of "grouped" cases correctly classified: 79.07%, n = 43. 
Actual n R I 
Holdout Sample 
Predicted 
A S E C 
R 5 5 0 1 0 0 0 
I 6 0 4 0 1 1 0 
A 7 0 0 4 1 2 0 
S 8 0 1 2 1 2 2 
E 8 2 0 2 0 4 0 
C 8 0 1 0 0 1 6 
Note. Percent of "grouped" cases correctly classified; 55.81%, n = 43. 
Table 16. Pooled within-group correlations between discriminating variables 
and canonical discriminant functions for the 13 overall dimensions 
Dimension Function 1 Function 2 
8 .21 .09 
3 —.21 —.61 
1 -.23 .58 
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Figure 6. Canonical discriminant function plots for the 13 overall 
dimensions: 1 vs. 2 
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the variables across the functions are presented in Table 16. The two 
functions were more difficult to conceptualize because fewer variables 
defined each function. A high degree of environmental awareness, which 
includes being aware of information gathered from one's senses or from 
equipment and changing responses based on this information, is required 
for occupations classified with Function 1. I view this as describing 
occupations typically requiring a high degree of sensory information 
processing. Function 2, on the other hand, I would term as more super­
visory and management-related since little clerical activities are 
involved but much decision-making, communication, and general responsi­
bilities are required. 
Figure 6 shows the plotting of the first two functions. This graph 
indicates that Realistic occupations typically involve much sensory 
information processing, more so than the other type of occupation. 
Enterprising occupations involve much supervisory and management 
activities whereas Conventional occupations require little of these 
duties. 
Exploratory Results 
Cluster analysis 
The findings of the exploratory hierarchical cluster analysis were 
equivocal with no clear pattern emerging. Thus, I decided to force a 
series of six-cluster solutions to determine the degree of support for 
Holland's theory. Tables 17 and 18 display the solution of the hier­
archical cluster analysis using 32 dimensions in two different manners. 
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First, Table 17 depicts the composition of each cluster. Secondly, 
Table 18 details how the RIASEC categories are divided among the 
clusters. From this information, one observes that Clusters 1, 2, and 5 
had a total of four occupations allowing for little interpretation of 
these clusters. Cluster 3 was primarily comprised of E occupations, 
however, there were a number of I, A, and S occupations also included. 
Cluster 4 is the most pure cluster being comprised mainly of R occupa­
tions. Cluster 6 appeared to be a general cluster or one that contained 
occupations that could not be placed in previous clusters. 
From the second perspective most R occupations (86%) were in 
Cluster 4. I, A, S, and C occupations fell mainly in Cluster 6 while 
most of the E occupations were members of Cluster 3. 
Because Clusters 1, 2, and 5 were uninterpretable, it was hypothe­
sized that perhaps those four occupations comprising these clusters were 
outliers. Consequently, I deleted these occupations (one each—I, E, R, 
and an S) and conducted the same type of cluster analysis again. The 
results of this analysis are contained in Tables 19 and 20. Cluster 1 
was predominantly R occupations. Cluster 3 was constituted primarily of 
E occupations. Cluster 4 contained mostly C occupations but also some S 
occupations, and Cluster 6 was mainly A occupations. Clusters 2 and 5, 
each containing two occupations, are again less interpretable. From the 
standpoint of where the occupations within each of the RIASEC categories 
emerged, one sees that the R occupations fell mainly in the first 
cluster, the I, S, and C occupations comprised in Cluster 4, the A 
Table 17. Composition of the clusters from the six-cluster analysis across 32 dimensions 
Holland Category 
Realistic Investigative Artistic Social Enterprising Conventional 
Cluster n û % 0 % § % û % û % 
1 1 0 0 1 100 0 0 0 0 0 0 0 0 
2 2 1 50 0 0 0 0 0 0 1 50 0 0 
3 19 0 0 3 16 4 21 4 21 8 42 0 0 
4 18 12 67 0 0 1 6 1 6 2 11 2 11 
5 1 0 0 0 0 0 0 1 100 0 0 0 0 
6 45 1 2 7 16 10 22 9 20 5 11 13 29 
Table 18. Distribution of RIASEC occupations across the six clusters based on 32 dimensions 
Holland 
Category n 
1 
# % 
2 
# % 
Cluster 
3 
% 
4 
% # 
5 
% 
6 
% 
H 14 0 0 1 7 0 0 12 86 0 0 1 7 
I 11 1 9 0 0 3 27 0 0 0 0 7 64 
A 15 0 0 0 0 4 27 1 7 0 0 10 67 
S 15 0 0 0 0 4 27 1 7 1 7 9 60 
E 16 0 0 1 6 8 50 2 13 0 0 5 31 
C 15 0 0 0 0 0 0 2 13 0 0 13 87 
Table 19. Cluster composition with 32 dimensions excluding outliers 
Holland Category 
Realistic Investigative Artistic Social Enterprising Conventional 
C l u s t e r  n  û  %  ù  %  û  %  û  î  û  %  
1 10 8 80 0 0 1 10 0 0 1 10 0 0 
2 2 1 50 0 G 1 50 0 0 0 0 0 0 
3 16 1 6 1 6 3 19 2 13 9 56 0 0 
4 38 2 5 5 13 2 5 11 29 4 11 14 37 
5 2 1 50 0 0 1 50 0 0 0 0 0 0 
6 14 0 0 4 29 7 50 1 7 1 7 1 7 
Table 20. RIASEC distribution with 32 dimensions excluding outliers 
Cluster 
Holland 1 2 3 4 5 6 
Category n#%# % ù % û % û % û % 
R 13 8 62 1 8 1 8 2 15 1 8 0 0 
I 10 0 10 0 0 1 10 5 50 0 0 4 40 
A 15 1 7 1 7 3 20 2 13 1 7 7 47 
S 14 0 0 0 0 2 14 11 79 0 0 1 7 
E 15 1 7 0 0 9 60 4 27 0 0 1 7 
C 15 0 0 0 0 0 0 14 93 0 0 1 7 
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occupations for the most part were found in Cluster 6, and those 
occupations classified as E were located in Cluster 3. 
Comparing across the two sets of cluster analyses neither one was 
clearly better than the other, but it seemed the second analysis is 
slightly more interpretable since the clusters were somewhat purer and 
the RIASEC categories were more differentiated (i.e., distributed 
themselves across four clusters rather than three clusters). 
The results of the cluster analysis conducted with 13 dimensions 
are summarized in Tables 21 and 22. Cluster 1 included only one S 
occupation, perhaps an outlier, whereas Cluster 3 appeared to be a 
general cluster with many occupations from all six categories. Clusters 
2 and 6 were difficult to interpret since no one category of occupations 
dominate the composition of these clusters. Mainly I occupations formed 
Cluster 5, and A occupations composed Cluster 6. From the perspective 
of where each categories' occupations distributed themselves, most of 
the R, A, S, E, and C categories were found in the general Cluster 3, 
although many A occupations also comprised Cluster 6. Only the I 
occupations were predominantly in a cluster of their own, that being 
Cluster 5. 
To determine if the clusters again would become more interpretable 
if I deleted the S occupation, an apparent outlier, I performed another 
cluster analysis, less the outlier S occupation, on the remaining 85 
occupations. Tables 23 and 24 include these results. Cluster 3 
remained a general cluster. Clusters 1 and 2 incorporated only seven 
Table 21. Composition of the clusters from the six-cluster analysis across 13 dimensions. 
Holland Category 
Realistic Investigative Artistic Social Enterprising Conventional 
Cluster n #$ 
1 1 0 0 0 0 0 0 1 100 0 0 0 0 
2 7 3 43 0 0 2 29 1 14 1 14 0 0 
3 55 6 11 4 7 7 13 11 20 15 27 12 22 
4 6 2 33 1 17 0 0 2 33 0 0 1 17 
5 7 0 0 6 86 0 0 0 0 0 0 1 14 
6 10 3 30 0 0 6 60 0 0 0 0 1 10 
Table 22. Distribution of RIASEC occupations across the six clusters based on 13 dimensions 
Cluster 
Holland 1 2 3 4 5 6 
Category n#%# û % û % û % 
R 14 0 0 3 21 6 43 2 14 0 0 3 21 
I 11 0 0 0 0 4 36 1 9 6 54 0 0 
A 15 0 0 2 13 7 47 0 0 0 0 6 40 
S 15 1 7 1 7 11 73 2 13 0 0 0 0 
E 16 0 0 1 6 15 94 0 0 0 0 0 0 
C 15 0 0 0 0 12 80 1 7 1 7 1 7 
Table 23. Cluster composition with 13 dimensions excluding outliers 
Holland Category 
Realistic Investigative Artistic Social Enterprising Conventional 
C l u s t e r  n  û % û % ù % 0 % û %  i  %  
1 4 1 25 0 0 0 0 2 50 0 0 1 25 
2 3 2 67 0 0 0 0 0 0 1 33 0 0 
3 55 4 7 6 11 7 13 11 20 15 27 12 22 
4 10 7 70 0 0 3 30 0 0 0 0 0 0 
5 7 0 0 1 14 3 43 1 14 0 0 2 29 
6 6 0 0 4 67 2 33 0 0 6 0 0 0 
Table 24. RIASEC distribution with 13 dimensions excluding outliers 
Cluster 
Holland 1 2 3 4 5 6 
Category n#%# %  0  %  f  %  i t  %  i f  %  
R 14 1 7 2 14 4 29 7 50 0 0 0 0 
I  1 1 0  0  0  0  6  5 5  0  0 1  9  4  3 6  
A 15 0 0 0 0 7 47 3 20 3 20 2 13 
S 14 2 14 0 0 11 79 0 0 1 7 0 0 
E  1 6  0 0  1  6  1 5  9 4  0 0 0 0 0 0  
C 15 1 7 0 0 12 80 0 0 2 13 0 0 
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occupations, thus precluding interpretation. Cluster 4 was principally 
composed of R occupations. Cluster 5 was revealed as a blend of I, A, 
S, and C occupations. Finally, I occupations dominated Cluster 6. From 
the other perspective, the majority of the I, A, S, E, and C occupations 
were located in Cluster 3. However, many I occupations were also found 
in Cluster 6. As stated above, the R occupations were situated in 
Cluster 4. 
Neither of these analyses (on the full 86 and without the outliers) 
provided much support for Holland's structure. With both analyses, 
three relatively pure clusters emerged. However, to describe the 
distribution of occupations in each category across clusters (i.e., 
where the majority of each category's occupations fall) only two 
clusters are needed. The reason for this apparent discrepancy (three 
vs. two clusters) is the differing number of occupations forming the 
various clusters. Although a category can form a relatively pure 
cluster, more of that category's occupations may be included in a 
different cluster. For example, there are 15 S occupations. Seven of 
these may comprise.a cluster of 9 occupations, thus forming a relatively 
pure cluster. However, the remaining 8 S occupations may fall in a 
general cluster containing 40 occupations. 
Ideally to support Holland's theory with the cluster analyses, 
there would have been six clusters with each cluster being comprised of 
one and only one category of occupations. The outcome which would have 
proved the least (no) support for the theory would have been one in 
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which the occupations distributed themselves randomly (at a chance 
level) across the six clusters. Although the analyses do not provide 
compelling support for Holland's theory, chi-square analyses revealed 
that the results of the cluster analyses were clearly better than 
chance. Table 25 lists the expected and observed frequencies of the 
RIASEC occupations across the six clusters for both the 32 and 13 
dimensions. The chi-square value for the specific dimensions was 
% (^.05, 25) = 160.23; for the overall dimensions, the value was 
X (^«05, 25) = 159.06. Both values are highly significant. Thus, though 
less than ideal in terms of support for Holland's theory, the results of 
the chi-square analyses clearly indicated that the composition of the 
clusters is significantly better than chance. 
Multidimensional scaling 
The "stress" of a configuration is used as an index of the 
goodness-of-fit of the solution. Statistically, stress is the square 
root of the normalized residual sum of squares. For the multidimen­
sional scaling of the 32 specific dimensions, the stress (Kruskal's 
formula, 1964) was .21 (^^=.84) compared to a stress value of .23 
(R,^ =.87) for the 13 overall dimensions. It should be noted that lower 
stress values correspond to a better fit. Therefore, stress has been 
referred to as a measure of badness-of-fit (Kruskal & Carroll, 1969). 
Conversely, higher values indicate a better fit. The ^  values can 
be interpreted as the percent of variance in the job analytic profiles 
accounted for by the two-dimensional solution. Because Qi\% and 87% of 
Table 25. Expected and observed frequencies of the RIASEC categories across clusters 
Holland Cluster 
Category 1 2 3 4 
2.3 2.3 2.3 2.3 2.3 2.3 
0-32° 0 1 0 12 0 1 
0-13° 0 3 6 2 0 3 
E 1.8 1.8 1.8 1.8 1.8 1.8 
0-32 1 0 3 0 0 7 
0-13 0 0 4 1 6 0 
E 2.5 2.5 2.5 2.5 2.5 2.5 
0-32 0 0 4 1 0 10 
0-13 0 2 7 0 0 6 
E 2.5 2.5 2.5 2.5 2.5 2.5 
0-32 0 0 4 1 1 9 
0-13 1 1 11 2 0 0 
®E = Expected frequencies. 
^0-32 = Observed frequencies for the specific dimensions. 
°0-13 = Observed frequencies for the overall dimensions. 
Table 25. (Continued) 
Holland Cluster 
Category 1 2 3 4 
E 
E 2.7 2.7 2.7 2.7 2.7 2.7 
0-32 0 1 8 2 0 5 
0-13 0 1 15 0 0 0 
C 
E 2.5 2.5 2.5 2.5 2.5 2.5 
0-32 0 0 0 2 0 13 
0-13 0 0 12 1 1 1 
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the variance in job analytic information can be accounted for by the two 
dimensions and the stress values are moderately low, one can conclude 
that there is a reasonable fit between this two-dimensional solution and 
the job analytic information. 
Another output of this statistical technique was a plot of the 
proximities between every pair of occupations. Figures 7 and 8 are 
plots of each category's mean proximity values across the specific and 
overall dimensions, respectively. Those occupational categories plotted 
closer together are viewed as more similar (i.e., have close proximity 
values) in terms of the job analytic dimensions. In addition, a circle 
or oval was drawn around each category's mean to indicate where approxi­
mately 50%-75% of that category's occupations were plotted. 
Consistent with other results, Figure 7 demonstrated that the R 
category clearly differentiated itself from the other categories. The 
spread of points demonstrated that the R occupations were the most 
heterogeneous, while the C occupations were most homogeneous. If one 
connected the category's centroids, the pattern emerging appears to be a 
misshapen polygon. Rank order correlations were calculated between the 
theoretical ordering (RIASEC) and the different empirical orderings 
depending on the starting point. The closest correspondence between 
theoretical and empirical orderings was between RIASEC and lARCSE 
(r =.66). Notice the first three categories are the same, but the order 
is différent (RIA vs. lAR). This relationship also holds for the last 
three categories (SEC vs. CSE). 
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The plot (Figure 8) based on 13 job dimensions showed that the 
categories existed closer together in Euclidean space than they did 
based on 32 dimensions. No category clearly differentiated itself. The 
pattern which emerged is again a misshapen polygon. Rank order correla­
tions were again calculated with the highest correlation between RIASEC 
and AIRESC (r =.71). Splitting the orderings in half again produces the 
same categories in each half but in a different arrangement (RIA vs. 
AIR, SEC vs. ECS). 
Comparing across the two MDS analyses, one finds that the fits 
(stresses) are comparable, the shapes, though both polygons, did not 
appear to match given that the analysis with the specific profile 
revealed more variability. The orderings (lAECSE and AIRESC) were shown 
to be highly correlated (r =.89). 
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DISCUSSION 
The findings from both the confirmatory and the exploratory analyses 
provide a moderate degree of support for Holland's model of occupational 
structure. Yet individually, the confirmatory support is stronger than 
the exploratory evidence. 
Confirmatory Support 
To confirm Holland's model, one can analyze four levels of criteria. 
At the most general level, category or nominal differences can be estab­
lished. Then, an examination of whether the occupations conform to their 
prior theoretical classification is required. Next, the sequential 
placement of the categories according to their theoretical arrangement can 
be examined. Finally, the most specific criterion is investigating the 
structure or interrelationships among the categories. As the criteria 
become more specific, less confirmatory support was found. The results of 
both the multivariate analyses of variance and the analyses of variance 
indicate that there are in fact group differences across the RIASEC 
categories based on job analytic information. The findings of the 
multiple discriminant function analyses offer support for the membership 
of occupations in their theoretical RIASEC category. The ordering of the 
categories and their structure or shape is not supported by the multiple 
discriminant function analyses results but is upheld by the pattern of 
post hoc mean differences. Recall from Table 8 and Figure 2 that the 
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percentage of dimensions having mean differences conforming to the most 
supportive combination was higher than the percentage of dimensions having 
mean differences consistent with any other pattern. 
Further review of the confirmatory analyses uncovers other important 
findings. Scheffe's post hoc test of mean differences indicates that the 
Realistic occupations differentiated themselves from the other occupations 
most frequently. In contrast, the Investigative occupations appear to be 
the least differentiable. 
Few other studies have examined differential category accuracy. 
Eberhardt and Muchinsky (1984), using biodata to classify individuals into 
Holland's model, found the Conventional category to have the least 
predictive accuracy. For women, the most differentiable category was the 
Social followed by the Investigative category. For men, the Investigative 
and Enterprising categories displayed the best predictive accuracy. It 
appears that biodata information on individuals and job analytic informa­
tion on environments produce dissimilar patterns of differential accuracy 
across the RIASEC categories. 
Those specific PAQ dimensions exhibiting the greatest discriminating 
ability (dimension numbers 1, 2, 7» 16, 22, 24, and 26) include how 
important it is to interpret what is sensed and to use various sources of 
information, the degree of decision-making involved, the stressfulness, 
pleasantness, and hazardousness of the environment, whether one works in a 
businesslike atmosphere, and the degree of physical coordination required. 
Thus, it appears that where and how employees receive information, the 
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mental processes involved, and the conditions of work are better able to 
define the structure of work than are other job analytic dimensions. 
For the overall PAQ dimensions, those which best differentiated the 
RIASEC categories are whether one operates machines/equipment and whether 
one performs clerical/related activities (dimension numbers 2 and 3). 
These findings are corroborated by the discriminant functions for both the 
specific and overall dimensions. 
The high hit rates from the initial multiple discriminant function 
analyses were tempered when the empirical cross-validation results were 
examined. A very large shrinkage, 67.44%, was found for the specific 
dimensions, correspondingly, the value was 23.26% for the overall dimen­
sions. 
This overfitting can be attributed to one of three reasons. First, 
there in fact may be a great deal of overfitting occurring when trying to 
fit many independent and dependent variables as was attempted. 
Secondly, the nature of the PAQ data may have influenced the 
findings. Recall that the 86 profile scores were averages of the dimen­
sion scores across 2,770 individual job analyses. Because of the number 
of analyses included in the PAQ data and the checks or criteria each job 
analysis must pass before it enters the PAQ data bank to be included in a 
profile, I believe the PAQ profile scores are, for the most part, quite 
reliable. However, the analyses treated the values as individual scores 
and not as means. 
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Finally, it is also possible that the cross-validation procedure 
overestimated the degree of shrinkage. Less stable discriminating 
function weights would seem to result from using a smaller sample (i.e., 
splitting the sample of 86 occupations in half) rather than if a larger 
sample (i.e., the total sample) were used. Thus, when the theoretically 
less stable weights derived from the developmental sample are applied to 
the hold-out sample, one would expect large shrinkage. This possibility 
was examined by applying the shrinkage formula that is used in multiple 
regression. The estimate derived via this shrinkage formula for the 
specific dimension is .83 and for the overall dimensions, this value is 
.64. Clearly, these estimates are very divergent from the obtained values 
in the empirical cross-validation procedure. I should caution that the 
shrinkage formula is intended to be applied in multiple regression 
analyses. I could find no mention of what shrinkage formula is appro­
priate or not appropriate for use with multiple discriminant function 
analysis. Overall, I believe there is some relationship between the high 
hit rates based on the total sample and overfitting, but not to the degree 
suggested by the empirical cross-validation procedure. 
The inferences drawn from the plots of where the occupational 
categories are located in relation to the discriminant functions are 
congruent with Holland's verbal descriptions of his RIASEC categories. 
Regarding the specific profile scores, R occupations are found to be very 
low on the function describing white-collar office jobs. Given these 
occupations are defined by Holland as involving the manipulation of 
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objects, tools, machines, and animals, this finding affirms Holland's 
description. I, S and C occupations, on the other hand, are pictured as 
scoring high on this function, also consistent with the activities which 
Holland describes for each of these categories. Furthermore, A occupa­
tions fare low on the blue-collar, service-natured function whereas S 
occupations score highly. This finding also supports Holland's descrip­
tions given that A occupations are defined as more ambiguous, creative, 
and "free" compared to the S occupations which are characterized as 
involving activities to inform, train, develop, cure, and enlighten. The 
third function, technical support, reveals that C occupations score high 
while E occupations score low on this function. Again, this is consistent 
with Holland's characterizations. Recall that the C occupations often 
involve the manipulation of data. 
The discriminating functions derived via the overall PAQ dimensions 
are also supportive of Holland's descriptions with R occupations scoring 
high on the function defining occupations by how much sensory information-
processing occurs and E occupations as compared to C occupations involving 
much supervisory and management activities. 
Exploratory Evidence 
As previously referred to, the results of the exploratory analyses 
were supportive of Holland's theory though less so than the results 
derived through the confirmatory analyses. Intuitively, this should be 
expected. As with the cloud analogy, it is less likely that people 
would declare that the predominant image in the clouds was a "dragon" if 
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they had no prior notions of what images had previously been sighted 
than if individuals were asked if they could confirm the "dragon" image 
in the clouds. In terms of Holland's theory, it could be argued that 
one should expect more support when looking for the hexagonal structure 
than when searching for an unknown structure. 
The hierarchical cluster analysis conducted on all 86 jobs across 
dimensions allowing for free-forming clusters was not consistent with a 
hexagonal or any other recognizable structure. On the surface, the 
results of the cluster analyses specifying six clusters to correspond 
with Holland's categories are also less than supportive of the hexagonal 
structure. However, the results of the chi-square analysis demonstrate 
there is support for an underlying structure somewhat consistent with 
Holland's model since the distribution of occupations in each of the 
categories is far from random. 
Another finding of the cluster analysis, which is consistent with 
many of the other analyses, is that the R occupations are most dis­
criminant from the other occupations. 
Findings of the multidimensional scaling procedures provide a 
moderate level of support for Holland's structure, given the moderate 
stress values and the percent of variance in occupations accounted for 
by the two dimensions. The shapes, however, did not resemble hexagons 
as much as misshapen polygons, a highly common finding. The orderings 
of the categories were an area where a higher level of support is found 
evidenced by the high rank-order coefficients. 
Because I did not want to base my interpretation on the occupational 
stereotypes that I hold, I did not name the two dimensions which 
resulted. An attempt was made to compare the two dimensions to Prediger's 
(1976) model of vocational interests which states that occupations can be 
viewed as varying along two task dimensions. One dimension's poles are 
labeled "Data tasks" and "People tasks"; the other dimension's poles are 
"Things tasks" and "Idea tasks". The two dimensions derived from the 
multidimensional scaling of job analytic information did not appear to 
correspond to that of the two dimensions based on vocational interests. 
All in all, had the hexagonal structure not been created, it would 
seem unlikely that one would advance a hexagonal structure of occupations 
from these exploratory findings. However, there exists a structure which 
is far from random vis-a-vis job analytic data. 
Overview and Implications 
The general conclusion reached in this study is that while there is a 
relationship between the hexagonal structure of vocational interests and 
the structure of occupations, there is not a direct parallel. Though 
there was not unequivocal support for Holland's theory of occupational 
structure, there was external collaboration for the environments defined 
independent of the people in those environments. 
It is worthwhile to speculate as to why more compelling support was 
not found. I proffer three possible explanations. First, Holland's 
structure was developed and almost exclusively tested using vocational 
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Interests, in other words, information on people. When the structure of 
work is defined via job analytic information, a different but related 
pattern emerges. 
Similar to the distribution of research surrounding Holland's theory, 
in terms of taxonomic development, Fleishman and Quaintance (1984) note a 
paucity of research on environments but abundant work directed at people. 
Many (including Tenopyr & Oeltjen, 1982; Frederiksen, 1972; and Sells, 
1963) have recognized the need for additional taxonomic study of environ­
ments which would better enable the assessment of the impact of environ­
ments on individuals. No mention of Holland's classification system was 
given by Fleishman and Quaintance (1984). However, they do present the 
PAQ as a behavioral description and an abilities requirement approach to 
classifying human performance. Job analytic information can also be used 
to define or classify different work environments. The influence of such 
work environments on individuals (e.g., vocational choice) could then be 
examined. 
Descriptions of the different occupational environments can be 
developed by applying the findings from this study. These characteriza­
tions, formed independent of the people in the environments, also include 
the level of the occupations. This information was gathered from the DHOC 
(Gottfredson et al., 1982); however, the data were not used in any of the 
statistical analyses. The conclusions regarding the level are based upon 
the occupations' mean general education development (GED) which is 
typically required to enter the occupation or to perform well in it. 
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GEO is frequently used as an indicator of level or prestige in vocational 
psychology. This index "summarizes information about the level of 
reasoning, mathematical ability, and language performance demanded by an 
occupation" (p. xvi) which has been acquired through informal and formal 
education. The characterizations are as follows. 
Realistic occupations are characterized as unskilled to semi-skilled, 
nontechnical occupations involving manual activities requiring the use of 
tools, machines, or other equipment. Little decision-making or informa­
tion-processing is necessary. The environments are not personally- or 
job-demanding, yet they are somewhat stressful. Some college is required 
to perform well in these occupations. 
Investigative occupations are characterized as nonroutine, non-
structured, autonomous occupations. These are skilled occupations 
requiring much decision-making and the communication of such decisions 
and other opinions and judgments. The environment is pleasant and 
nonhazardous. A college degree or at least some college experience is 
essential in these occupations. 
Artistic occupations are characterized as requiring much 
decision-making and the communication of these decisions and other 
opinions and judgments. The use of tools, machines, or other equipment is 
important. The environments are nonhazardous. A college degree or some 
college experience is necessary for these occupations. 
Social occupations are characterized as unstructured, nonclerical 
occupations. Some communication of judgments, opinions, or decisions is 
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necessary. The environments are generally pleasant and businesslike. 
Having some college experience is beneficial to the performance of these 
occupations. 
Enterprising occupations are characterized as supervisory or manage-
ment-related and involve little structure. Decision-making and the 
communication of such decisions along with other opinions and judgments 
are essential. The environment is pleasant and nonhazardous. Some 
college experience is required to perform well in these occupations. 
Conventional occupations are characterized as nontechnical, office 
occupations, where little decision-making is required. The environments 
are pleasant and nonhazardous, A high school degree or some college 
experience is typical of people in these occupations. 
Another idea worth further exploration is that there is some common 
dimension to all work in addition to various unique aspects to different 
occupational categories. The results of the series of cluster analyses 
suggest that this may be a possibility since a general cluster was 
produced in each analysis. Perhaps there is something common to all 
occupations which induced the majority of the 86 occupations to group 
together. Schmidt, Hunter, and Pearlman (1981), in their validity 
generalization research, have suggested that the "degree of information 
processing" is a factor common to all occupations, and this is what 
primarily serves to differentiate occupations, 
A second explanation for the equivocal findings centers on the nature 
of the FAQ, It is plausible that the six hypothesized categories do not 
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have an opportunity to appear. Perhaps the items of the PAQ are not 
sensitive to the constructs underlying the creation of the six 
groups. In the multiple discriminant function analysis, the functions 
differentiated mostly lower level jobs. The form of the PAQ used in this 
study has been challenged as being inappropriate for managerial level 
occupations. Thus, a managerial form of the PAQ has been developed (the 
Professional and Mangerial Position Questionnaire (PMPQ), Mitchell & 
McCormick, 1980). Had profiles from those job analyses been included in 
this study, more higher level occupations would have been in the sample 
which would have allowed more differentiation of the RIASEC categories. 
It is also valuable to examine classification studies in other areas 
which have attempted to confirm the existence of different groups or 
levels. For example, Maslow's hierarchical theory of motivation (1943) 
has been tested in terms of identifying and associating the five 
levels (physiological, safety, social, esteem, and self-actualization) by 
Mitchell and Moudgill (1976). Through the use of a 21-item questionnaire, 
they extracted five factors which corresponded to Maslow's levels and two 
factors which separated the security needs from the higher-order needs. 
What is interesting to note is that 
Cl]t must be remembered that the number of factors rotated, five 
and two, was arbitrarily determined (based on some prior 
considerations, of course). The variables could just as 
easily have been analyzed for three or four factors. The fact 
that a two-factor analysis can be successfully interpreted does 
not mean that the same data cannot be analyzed for five factors 
(p. 342). 
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Prediger (1981, 1982) too has acknowledged that although two dimen­
sions can sufficiently summarize data relating to Holland's hexagon, this 
does not vitiate a different number of dimensions. 
This line of reasoning would also apply to why I found more confirm­
atory than exploratory support for Holland's hexagonal structure. 
Although the results of the confirmatory analyses were supportive of a 
hexagonal structure of occupations, they do not preclude different 
interpretations. 
Finally, it is important to relate how the findings of this study 
impact different personnel functions. First, the results have implica­
tions for vocational guidance both in terms of career choice and career 
pathing within organizations. Currently, many career choices are based 
upon stereotypes associated with occupational titles. These stereotypes 
may not be fully accurate and may include surplus meaning. Perhaps 
different preferences would be identified if occupations were described 
in terms of job duties and working conditions. 
Related functions which may benefit from better comprehension of the 
nature of work environments are recruitment, selection, and placement. 
Having knowledge of the environmental category to which an occupation is a 
member contributes information to the understanding of that occupation. 
Using this information in addition to job dimensions derived through job 
analysis facilitates a better selection (recruitment or placement) 
process. As with the previous function, guidance, a better fit between 
the person and the Job is the goal. 
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In addition, refining the classification and structure of occupations 
serves to enhance areas of social science research. For instance, Toenjes 
and Borgen (1974) suggest different reinforcers (intrinsic and extrinsic) 
are valued in different categories of occupations. This has potential 
implications for a better understanding of job satisfaction and motivation 
across the categories. Moreover, an improved classification allows for 
better research controls and the further study of category differences. 
Future Research 
First of all, there is a statistical concern which demands further 
attention. That is, how a profile consisting of mean dimension scores 
derived via a number of analyses (as opposed to a profile composed of 
dimension scores from a single analysis) is to be treated. The reason for 
having large sample sizes is to increase the stability or reliability of 
the scores. Rules of thumb, such as 10 subjects or observations per 
variable, are often cited for different analyses. These rules are 
provided so that a minimum level of reliability will be attained. In my 
case, I had 86 job profiles based on 2,770 individual analyses. This 
would appear to surpass any rules of thumb or criteria for the number of 
observations needed. On the other hand, within the statistical analyses, 
only the means were used. Thus, it could be argued that the sample size 
was 86. 
A related question that could be asked is whether I would have found 
similar results had I used the raw job analytic information. I 
would speculate that had I used the data from the 2,770 job analyses, I 
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would have discovered much more supportive findings. Using raw data would 
have allowed for checking the reliability of the profiles, particularly 
within-occupation reliability, and would have assuredly passed all 
observation-variable criteria. 
Other future research needs include more research examining the 
environmental side of Holland's theory independent of the people side. 
More work with job analytic data, including more research with the PAQ and 
other techniques, is needed, Gottfredson (1980) advocates including the 
level of the job in analyses. Many other measures of environments are 
available which could also be used to investigate occupational structure, 
such as organizational climate, prestige, and GEO as an estimate of 
intelligence required. 
Finally, more research into two- and three-letter codes is needed to 
more precisely define environments, although doing so would require an 
extremely rich and diverse sample of environments. Using three-letter 
codes, for example, would produce 120 different environments, some of 
which are logically implausible (e.g., AGI). While the precisions of 
assessments would increase via the use of Holland's secondary or tertiary 
code, doing so would entail the use of a comprehensive sample which few 
researchers may be able to attain. 
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141. -6.47 rd: 41 ^0.2S" d. 18 -b.65 -o:œ 1.05 -d.04 -0.29 -0.76 
143. -1.09 -o;.62 -0.3S -0.89 -0.18 O.I?? -0.S1 0.23 -0.185 -0.10 
143. -0.72 -Q,26 0.4^ -0.37 i0,91 0.#7 -0, 10 -1.06 -0,127 -0,94 
144. -1 07 d.68 -0.64| -0.75 b. 13 1 i i 1 
145. LIBRARIAN !SEC 44! 
146. -0.77 d.45 -o.3ë -0.03 -b.67 0. l'i2 0.53 -0-07 -0.il7 -0.27 
147. -0.55 -d. 19 -0.61! -0.04 -:o.o4 -0.^2 0.42 0.15 -0.07 -0.58 
148. -0.14 -o;.6i -0.13 -0.80 p.12 0.45 -0. 15 -0.02 o.iso -0.40 1 1 1 1 143. -0.78 -dl53 0.2Ë -0.43 -b.37 -0.^ 0.17 -0.06 -O.S3 -0.83 ISO. -0.15 d.34 -0,0® -0,62 -0.45 1 i 
151. COSMETOLQGISTi jSEA % 1 1 1 ! 152. -0.60 -d.53 o.ad 0 33 -b.55 0.6j7 -0,10 0.29 b.l49 0.37 
153. -1.06 -d.28 0.46= -0.91 -;o.46 o.in -0.80 0.88 -0.132 -0.49 
154. 1.23 d.36 -0.08! -0.57 b.23 i . â  -3.00 3.00 -2.149 0.30 
155. -0.51 -d.46 -0.2g 0.96 -b.89 -0.2b 0.59 -1.89 -0.^4 -1-53 
156. -0.46 -Q.98 5.27! 0.13 -p. 60 
157. CORRECTiraj. OFFICER I fSER 4# 
158. 0.03 -d.36 -1,44 -0.90 0.18 0-4i4 -0.93 -0,32 -0.143 0.51 
159. -0,57 -Q.52 -0.5? 0.08 -P.39 -0.8|7 0.00 1,42 -0,53 -0.01 
160. -0.86 -d.69 0.91= -0.35 -'2.42 -0.^ -0.99 0.13 0.193 -1.23 
161. 0.57 d.96 0.0^ -1.09 -il .04 -0.% 1.21 -2.74 0.52 -0.52 
162. 0.88 -d.57 -0.7a -0.69 -b.66 
163. HOME ECONOMIST iSEA e 
164. 
-0.33 Oi. 15 -O.OÇ -0.23 -b. 11 1 -êO 0.91 -0-51 -0.!23 -0.28 
: 165 : 0.09 Ct.OS 0.p4| -0.29 b.oi -0,2B Q.72 Q.80 0.:17 -0.85 
:166 V-::;. 1.05 -d. 49 0,61: -0 43 -0.48 0/4b 0.2s 0.23 -0 03 -0.06 
; •  -1.26 -q.18 Q.9d 0.03 -1.25 O.pis 0.62 -0 17 -0.37 0,21 
-0.46 -d. 16 1.23 -0.53 O.IS - - - ; -
169. CITY MANAGER -SEC W 
170. -0.81 d.09 -o.se- -0.10 0.67 0- I!7 2-20 -0.77 o.bo -0.09 
171. 0.34 -d.04 - i . i a  0.66 -b.79 -0.7il 0.72 0.81 2.53 -1.39 
172. 0.37 -d.75 1.4e -0.45 b.04 0.7i4 0. 18 -0-06 0-51 0.63 
173: -1.61 d.5S 1:8a TTO;69 41.79 -0.7j7 -O.OS 6:28: 6.33 0 01 
1^4 . -0.53 1:.22 -0,67: -0.35 -0.14 : 
-, 175. PARALEGAL: ASSISTANT: iSEC 
176: -0:68 tO.SS -0.21S -0.72 -b.76 O.Ob -0.19 -0.47 -0.S3 -0.82 
177. -0.59 -d.53 -0.33 0.12 -p. 46 -0.% 0.01 -0.26 -0.158 -1.08 
178. -0.43 -d.56 -o.sd -0.76 0.88 O.S7 -0.42 0. 12 -0.04 -O.G3 
179. -0.53 -11.05 -0.46: -0.85 -b.65 -O.dB 0.28 0.21 -o.isa -0.78 
180. -0.91 0.08 -0.40 0. 15 -p. 50 
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• 181 . 1 GRAPHIC COSIGNER lAES 10 
182. i -1.33 0.09 l.7i: 0.54 p.31 O.SO 0.71 1-0.10 -0.115 -1.00 
183. i -0.80 21.43 0.7S -0. 13 6.06 -0.4:1 0.73 I-0.64 -0.149 -0.13 
184. i -0.69 -Oi.45 0.10; -0.70 jo. 19 o.ija 0.76 rO.ll 0.137 0.49 
185. 1 -0.41 -CÉ;67 o.id 0.68 -p. 04 2. 1=1 -0.01 ; 0.48 -O.I38 -0.82 
IBS- 1 -0.55 ra.65 0,201 -0,72 0.36 1 : 1 
IS?. : MANAGER # CREDIT QARD OPS lAES 121 : 
188. :-0.55 CÊ.00 -0.7i! -0.26 -b.65 o.osa 0.73 i-0.76 -0.^3 -0.48 
189. i -0.51 -Q.66 -0.40» 0.08 -jo. 45 -0.31 0.49 1-0.41 0.138 -1.02 
190. ! 0.06 -d. 56 0.3d -0.91 p.56 0.4S -0.41 i 0.15 0.I20 -0.14 
191. :-0.54 -0.37 0.3g. -0.74 -6.67 -0.S& -0.09 j 0.21 -0.62 -0.72 
192. : -0.53 Q.78 -0.311 -0.06 -6.39 
193, 1 STILL PHOTOGRAPHER i [AES 
1-0.98 # 3 5  1.72 0.83 il. 46 0.% 0.60 1-0.16 1 Wo -0.38 
195. : : -0.08 , : 0.34: -0.85 P. 40 -0.# 0.66 1-0,57 -0.175 0.13 
1 0.24 11-05 rO:lS -0.45 p. 09 0.# -0.15 !-0.38 -0.pl 0.29 
197. j -0.10 -0:05 0.15 1.57 -0. 15 1.^ 0.26 1 0.51 -0.126 0.20 
198. i -0.69 -11.30 0.96 -0.68 -p. 46 
199. i MOTION PICTURE PHOTOGRAPHER [AES li 
200. : -0.50 -0.03 o.9o: -0.51 i2.45 o.ds -0.18 1-0.54 l.ilO 1.02 
201. : 0.62 -f:.39 -0.36 -1.13 -p. 23 1.45 -0,58 i 6:20 -6.34 0.80 
202. 1 -0.19 -d.75 -o.oa 0.29 42.76 o.rs 0:89 1-6:29 0.163 0. 10 I I ! ! ! 
203. 1 0.81 Q.19 -0.58. 0.30, P.46 . o.ep 0.43 rl 51 -0,120 1,25 
204. ! 0.13 -11.09 -O.OG -1.78 P 73 . 
205. : NEWS EDITIR iAEC g 
206. : 0.43 Q.46 -0.34! -0.39 b.38 -o.fo 0.74 i 0.37 1.S4 -0.29 
207. 1 0.28 0.29 -1.42! 0.15 -6.54 1 .di 1.00 i 2.21 -0.84 -6.57 
208. 1 0.59 -Ci.63 0.4g 0.21 -b.20 l.oi3 0.90 j-0.41 -0.26 0.65 
:, ::2P.9f ; ; ; 1 -0-39 Q.45 1.3d 0.30 -b-32 -0.^ 0.78 i 0.00 -0.37 0.58 i \ \ i 1 
1 -0.84 -11.37 -1.13 -1,35 6.64 : 1 
211. : PHOTO UOWNALIST : iAEC % : 
1 1 1 1 4 
212. 1-0.62 Q. 15 1.2e 1 64 =1.55 -0.4i4 0.34 1 0.57 2.154 -Q.54 
213. i -0.55 21. 1 1  0.23 -0.53 p. 90 -0.2» 0.93 !-0.58 -o.:a2 0.38 
214. i 1.67 Q. 13 0.2li -0.39 b.06 o.ai -0.28 i 0.55 0.35 1.15 
215. : 0.69 0.14 0.53 2.05 ;o.48 o.ra 0.00 j 0.55 0.118 0.11 
216. 1 -0.80 -11.29 1.971 -1.26 b. 15 
i.217;,/. 1 ILLUSTRATOR lAEI ë 
218. . 1 -1.53 : ÇÊ: 16 2.97: 0,27 = 1 0 5  0.46 o.a? :-0,66 o.bs -0.93 
219. ' 1-0:69 IK 75 0.641 -0.84 P. 20 0.1I2 0.89 i-0.62 -0.354 -0.44 1 1 1 1 1 
220. : 0,10 -0,48 -0.13 -0.70 b.52 o.fâ 0.15 : 0.10 0.127 1.00 1 ; 1 1 1 
221. i -0.24 -0.89 0.20; 0.76 0.02 2 . %  -0.02 i 0.98 -0.126 -0.54 
222. i -0.79 -ij.io 1.0V: -0.78 6.10 
223. i PUBLICATIONS EDITOR: &ES 7! 1 
224. i -1.42 0.85 1 .OS 0.70 6.01 0.43 1 .18 i-0.31 -o.iso -0.69 
225. V i TO.47 D 36 -6.16- -0.12 0.29 0 34 1.34 1-0.83 -O.I18 -0.30 
226, i 0 56 TO-51 0,41 -0,85 0 60 0.5€ TO, 31 : 0,08 0.142 0.90 
227. :-0.48 -Q.21 0.8T -0 10 -0.01 0,79 TO 17 ! 0.80 0.37 -0,61 
228. 1-0,47 d-13 0.74 -0.54 -0 56 : 
229. I COPY WRITÎR =AES e 
230. : -1.20 a. 35 0.8a -0.28 -0.57 1.1.2 1.22 j-O.82 -o.bs -0.89 
231. i -0.51 0:.82 -0.171 0.09 -6.55 -0. 16 1.22 :-0.98 -o.iao -0.27 
232. i -0.10 -Q.43 0. 14i -0.93 6.59 0.2 a 0. 19 i 0.03 0.I47 1.08 
233, i -6.93 -11.31 : 6.53 -0.42 -b.28 1.01 7-0.44 1 0.56 -0.I14 -0.92 
234. 1 -0.90 TO!. 22 0.43 0,03 -0.23 : • 
235. I DEPARTMENT EDITOR = AES : i 
236. :-0.59 q.63 0:4a 0.47 -b.48 "0.36 0.36 1 0.33 0.165 TO 61 
237. i -0.64 -0.54 -0.64: -0.20 0.23 0.1:0 1. 19 i-1.17 0.i94 -0.69 
238. 1 -0.35 -Oi.64 0. IS -0.84 0.53 o.az -0.32 i 0.47 O.I27 0.04 
239. ! -0.42 6:.60 0.5g 0.06 6.07 -o.-ft -0.35 i 0. 14 0.63 -0.65 
240. i -0.19 11.06 o.oa -1. 19 -6.50 
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241 . FILM EDITflR iAES 3  
242. 0.48 d . o a  0.4S 0.24 -b.30 o .  31 0.59 -0.41 2.!66 -0.28 1 1 1 1 1 1  
243. -0.15 -d.99 -1.37:' -0. 14 -1 16 1. d o  0.45 -0.61 -0.^5 0.00 1  1  1 . 1  1  1  
244. -0.70 - o ; . 3 3  -0.2Q -0.72 -0.83 O. 27 0.71 -0.12 0.j57 0,301  1  1  1  1  =  
245. • -6:13 -d.ia -6.1 3  i .06 b.04 0. OQ O.OO -1.22 0-08; 
246. -1.46 d. 10 - 0 , 5 3  -1,70 -0.54 1 
247. FOREIGN-SERVICE OFFICER. *ES 5. 
248. -0.88 1-.06 -0.63 '0.41 -b. 17 -0. 113 1.81 -0.60 -0.|l2 
249. 0.08 - o ; . 6 o  -0.78! -0.14 -0.40 0. li7 1.57 0.06 o.m -0.67 1  1  1  1  i  '  •  1  
250. O.OS -0i.20 1.1% -1.28 D.49 0. •ra -0.50 -0.06 0.!17 1-08 1  1  1  1  1  1  
251. -0.38 6.. 29 1.66 -0.60 -:o.45 -1. iA -0.73 0.42 o . h ?  -0.39 1  1  1  i  1  1  
252. -0.49 ci. 18 -0.6Ti -0.37 0.03 
253. TECH a SCI PUB ED | iASE fi 
254. • 
-0.59 11.20 -0.85; 0.45 -0.52 -0 2 5  0.98 - o , i i  -0.143 -0:57 1  1  : : : 
255, • -0,67 -Q.28 -d 33 0.03 4 0 . 5 3  -0 m 0.89 : -0.95 2 , 0 5  0,04 i  i  1  i  1  :  
256, -b:i7 - C t . 5 2  0.3S -0.70 b.63 0 6.25 0.18 0.354 .y - J • .•• -î-, - »• ." . ; . 1 06 :  :  i '  
257. -0.56 -a.17 1.15 -0.58 -0.21 -0 % -1.05 0.34 0.97 -6.87 j  i  j  j  1  1  
258. -0.08 li.45 -0.37! -0.33 -b.21 
259. INSTRUCTIONAL MATEtÉIAL DIR lASE s. 
260. 0.47 11.07 -0.23 0.22 b.63 O li4 1 OO 0.66 i . b i  
-0.68 i  i  i  1  1 1  
: 261. TO.52 1.-. 11 -0.63 0.11 -b.42 -0 4P 2.16 -0.40 o . b i  
262. -0.01 -d.69 O.ad -0,49 0-06 0 80 0,41 0,22 0.:17 
2 6 3 ,  -0.66 Of. 28 1 . 5 4  0 . 6 5  0  - 0 . 0 9  -0.09 0 . 5 2  
264. -0.81 CÉ.07 -6.1^ -1.37 b.67 
265. MODEL MAKER 1 I ARI 8! 
266. -0.15 -li.04 o.gd 0.33 -il.03 -o 0.72 -1.28 1.175 0. 1 5 =  i  I  I  j  I  
267. -0.66 d.25 -0.02S -0.75 -b.4i -o 44 -0.31 -0.29 -0.148 -0.61 i  :  1  1  1  
268. -0.57 -0.26 -0.72i 0.01 0.17 -1 d o  -0.42 -0.11 0.33 
-0.75 1  i  1  1  i  g  
269. -0.71 -q.79 -0.44! 1.37 -=1.28 0 c W  -0.77 0.03 -0.23 
270. 
-0.G3 T T l E .OS -o,aa -0,57 -0.32 :• : • 
271, LAND SURVEYOR : ilEA i : 
272. -1.22 1.10 0.6K -0.47 =1.41 -0 7=3 0.33 0.79 -0.30 - 0 . 2 0 i  i  i  1  i  i  
273. 0.55 11.27 -0.66: -0.52 -0.48 -0 38 0.60 -0.53 -0.110 0.81 : :  1  1  1  i  
274. -0.70 -d.39 -0.61= 0.76 b.39 0 d2 0.09 -0.13 - 0 . 1 4 5  0.03 1  1  1  1  1  i  
275. -0.42 - d . 3 9  0.3d -0.64 0.35 1 % -1.08 0.51 - 0 . 1 4 2  0-66 1 : 1 1 1 1  
276. 0.33 -d.35 -0.61: -0.73 -0.37 
277. PHARMACIA ilER 4 
278. 
-0.79 d.04 -0.54: 0,11 -0-77 0 % 0,96 -0,51 -O.bi -0.45 1  1  i  i  i  1  
279. -0.48 ci.17 -0.4% 0.02 4 0 .41 -0 0.93 -0.45 0.07 -0.98 1 1 1 ; : - :  
280. -0. 6 0  - d . s s  0,2g 
-0.9S b.42 0 413 - 0 . 6 2  - 0 . 0 6  0.b7 
-0.49 i  1  1  1  1  1  
281. -1.20 -01.61 0.4@ -0.61 -11. 10 o I S  0.20 0.27 -0.144 
-0.82 1  j  1  1  i  i  
282. -0.54 d.69 -0.3S -0.29 -b.77 
283. CIVIL ENGINEER ilSR 34. 
284. -1.10 a. 52 0.77: O. 16 ;o. 6 o  
-0 1.37 -0.07 -0.?9 -0.65 ! i i i i i 
285: •: 0 07 1 08 -0.52 • 0 03 -p:59 >d .49 1.28 -0.33 d:p8 - 6 . 6 9  1  1  :  I  i  
^|286.:;::" rd; 36 : rQ:44 0 . 1 7 :  
-0.58 p. 45 m % 0,19 -0,19 -0.07 0-64! 1 1 i 1 : 
287. -0.91 -0.38 0:8^ -0.37 -p. 54, 1 .37 -0.44 0 54 -p:=i8 
-0.14 1  1 1  1  1  :  
288. -0 78 a 14 -0,23: -0 ; 46 -b.03 
289. STRU CTU RA H . DRA FTER i  jlRC 24! 
290. -0.81 Q.31 2 .  i d  -O. 16 -b.03 
-0 .43 0.38 0.24 - 0 . 1 2 2  -O.S1 1  1  i  1  1  !  
291. -0.42 11.72 0.24; -0.48 -0.47 0 .66 0.45 -0.48 -0.170 -0.07 1  1  1  1 1  1  
292. -0.46 -0;.33 -0.2$ -0.46 0.42 0 .36 0.51 0.24 0.il7 0.24 1  1  !  1  1  1  
293: 6.26 -d.G4 -6.12 0.22 b.48 2 Op -0.56 0.49 -0.24 
-0.62 j  i l  :  1  :  1  T:294:I^; ; -6.55 -d.99 
-0.02 -0.19 0 .36 : 
••• .^95.: : CHIEF pRAâFTÉR (ICR 1  
. • : 2 9 6 i : '  -0.92 - q .11 -0.38 -0.43 -0 0.66 -0.24 -o.bs -0.58 i  i  i  1  j  i  
297. -0.68 0.98 - 0 . 3 3  -0.24 -0.47 -0 .42 0.35 -0.56 
-0-117 -0.51 :  1  1  1  1  :  
298. 
-0.84 -Q.61 -0.3G -0.64 •p. 58 0 -4|7 -0.38 -O. 12 0.26 
-0.20 1 1  1  1  1  1  
299. 
-0.61 -11.05 -O.Og 0.03 -0.44 1 . 139 -0.39 0.32 -0-167 -0.96 1 : 1 1 1 :  
300. -0.69 -d-36 -o.3d -0.47 -b.63 
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301 . i NURSE PRACTITIONER ; 11RS 11 
302. 1 0.47 O. 13 -0.3S 0.43 -b.41 -O.OS 0.80 0.72 -o.b6 -0.39 
303. ! -0.71 11.54 0.36 -0:56 10.17 -1.d3 0.94 0.50 -0.184 -0.41 
304. i -1.01 -o;.76 -o.oe 0. 15 -io.aa 1.4M -1.03 0.19 -0.160 -0.27 
305, : 0.53 
-4 38 0.4ë 0.43 -p. 82 0.4p 0.86 -0.74 -0.[47 :V0-70 
306. ; -0.29 tOS.65 -0,54; -0.83 -0.67 
307, : JOB ANALYST ilES • 3si 
308. : -0.69 a 13 -0.741 -0.25 -b.56 -O.0Ê5 0.71 -0.38 -o.be -0.83 
309. i -0.51 -Q.31 -0.40! 0.08 -0.39 -0.60 0.94 0.56 -0.147 -0.42 
310. i -0.75 -d.53 O.OS -0.90 b.62 0.43 -0.32 0.07 0.145 -0.52 
311. i -0.93 -OS. 54 0.3ë -0.63 -b.81 -o.â -O.OS 0.41 -0.119 -0.72 
312. : -0.77 d.28 -0.43 -0. 19 -:o.69 
913: : ÇOMHERCIM. DRAFTER ! llRE 1^ 
314. i -0.76 -0.52 t,SQ' -0.51 0 00 -0-518 -0 35 -0.33 0.b9 -0.88 
315. Î -0,61 ij.OS -o.2ii -0.44 i0,18 -0,% -0.27 0.36 -0.151 -0.39 
316. : -0:23 -d.51 -0,77= -0.68 b.eo o.ëa -0,43 0.08 0.533 -0.64 
317. i -0.31 -11.17 -0.741 0.02 -D.18 1.43 0.08 0.42 -0.184 -0.63 
318. i -0.99 -a.78 0.16 -0.37 HO.50 
319. i NURSE STTPV. coMM HEALTH USE 7! 
320. :-0.49 0.21 -0.8% -0.02 -0.35 -0.02 1.25 -1.22 -o.ba -0.44 
•;,;321.;-: :-0.07 -Ci-18 -0.4S T0.20 -b.46 rO.S2 0.59 •0.21 1.124 TO. 42 
9f?2. : TO 89 -a 68 O.4T; -0,65 30.40 0.7j8 -0,75 0.24 -o.be -020 
323, i -1.16 0.8% -0.48 Hi.41 -0.^ -0.05 0.13 -0,31 -0 49 1 1 1 1 1 324 , i : 1 -0.26 4 75 -0,911 -0.68 -b.67 
325. ! APPRAISER 11 ES S 
326. : -1.10 -0.07 o.oW -0.67 0.30 0.066 0.79 0.55 -0.^4 -0.63 
327. ! -0.31 -o:.o2 -0.42 0.07 -b.65 -0.7b 0.30 0.10 -0.;19 -1.34 
328. 1 -0.21 -o:.52 0.25 -0.79 0.58 O.4I2 -0.22 0.08 o.Ni -0.69 
329. 1 -1,26 -0É.47 0.141 -0.88 -11.07 0.Œ 0.00 0.32 -0.143 -0.34 
330. 1 -0.89 a. 29 -0,271 -0.03 -b.63 
%331:vA:' ; BIOLOGIST: jlRE 1! 
;-;:-332; ; -0.45 0.12 1.711 -0.55 P. 74 -0.44 1,28 0.69 -0.141 -0.44 
333. i -1.36 11.61 0.721 4.25 -0.84 -1.119 1.85 -1.37 0.113 -1.22 : 1 1 1 1 : 
334. i -0.81 -d.69 -0.211 -0.11 p. 60 0.31 -0.75 0.21 O.I17 0.48 
335. i -1.44 1:.09 0.6-^ 0.10 -b.26 3.24 -0.57 0.20 -1.136 -0.63 
336. i -0.73 Q.98 -0.55 0.79 40.36 
337. : FARM-MACHINE OPERATOR SIE Ë i 
398. :  1 2 2  -11.50 -I.OS 0,69 b.46 -I.I5B -1 09 -0.85 l b s  -1.41 
339, i 2.01 -11.96 0.52. 0.09 i0.04 -0.^ -0.99 0.01 o.pi -0.27 
340. i -0.34 11.06 -1.01! 0.54 -b.si -1.S3 -0.34 0.22 -1.M1 -1.43 
341. i 0.82 Q.80 -1.3? 0.28 -0.66 -0.^ -0.28 -0.77 0.143 2.11 
342. •; -1.03 11.31 0.2Z -0.25 p. 67 
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348: 1 -0 75 -«.24 -0,4S -1.04 -b.so 
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-0.40 0.69 -0.39 0.99 
423. 0.88 -O:. 87 o.2ë -0.53 -b.23 -O.OÊ3 -0.43 0.38 -O.IB6 -0.29 
424. -0.53 o;.46 0.03 0.78 -2.51 -0.26 -1.25 0.08 0.135 -0.85 
425. -P-36 Pi 51 -0.5G r0.31 -D 79 -p,;& 0.40 1,96 -o.i4i 0.65 
426. 0.34 -1: 12 -0.1 S 0,45 -1 21 i 
427, BUSINESS PROGRAMMER CRI : ; : 84| 1 
428. -0.62 ;g,:43:! 0,34 -0.29 -JO 81 : ? 0 #  0,33 0 70 -o.a? -0.97 
429. -0.61 01.09 -0.33 0.02 -"0.25 -0. i;3 0.67 -0.50 -0.163 -0.43 
430. -0.86 -d.59 -0.12 -0.72 D.49 o.râ -0.24 0.07 0.21 0.35 
431. -0.43 -o:.78 o.oë -0.49 b.33 o.eb -0.38 0.13 -0.53 -0.95 
432. -0.92 6;. 17 -O.STi 0.05 40.36 
433; FILE CLErâ< 1 jCSR led 1 
/ :434.'< •••• • 70.59 -Oi.63 -0,3S -0,40 -0-70 -o.iir -1-26 -0,03 -o.as -0.13 
435, -0.63 -Of. 62 -0.58; -0.21 p. 37 -0,115 -0.61 -0. 11 -0,N6 -0 98 
'^•436; - 0 1 5  -0É.52 -0.6S TO. 65 10.46 o.a& 0,19 0.01 0.125 -1.18 
437. 0.24 -o;.89 -1.02; -0.66 -O. 16 -0.26 0.77 0.26 -0.115 -0.61 
438. -0.27 -d. 16 -0.16 -0.22 b.06 
439. BUILDING ^INSPECTOR i CIE 2d 
440. -1.00 Q. 10 0.63 0.58 il.61 -0.76 0.69 0.26 -0.144 0.46 
441. 1.04 d.53 -0.82 -0.20 -30.92 -0.^ 0.93 -0.20 -0.57 -0-05 
442. 
-0.61 Q'.05 0,4ë 0,30 35.54 0.% 0,12 -0,82 0-124 0.17 
443. -0.26 d..12 0.41: -0.78 -»,24 1.^ -0.28 0.63 0,354 0.99 
444. 0.09 -Ci,37 "0.25; -0.20 -b.67 
445. MAIL CENSOR ICSR e! 
446. -0.34 - O i l  -0.5e- -0.92 -b.73 o.ds -1.21 0.17 -o-bs -0.70 
447. -0.53 -d.GB -0. 151 -0.11 -0.38 -o.gs 0.22 -0.17 -0.157 -0.34 
448. -0.51 -0.56 0 . 1 *  -0.89 42.42 -1.08 -1 OO 0. 14 0.93 -0.61 
449. i 28 a. 23 -0.51; -1.09 s -b.07 -o.^ 0.28 -2.43 6:147 -0.80 
450. -0.19 -OS. 21 -0,25 4o.oi 1 451, COURT CLêîK iCSE 241 
452. -0.46 a. 24 *o,sd -0.47 -b.83 -0.21 -0,18 0.10 -o.b? -0-57 
453. -0.79 -o;. 59 -O.ST- 0.01 0-07 0.39 0.41 -0.45 -0.355 -0.33 
454. -0.04 -Of. 38 0.22: -0.92 b.49 O.S) 0.17 -0.03 0.146 0.16 
455. 0.11 -0.87 -0.02 -0.67 0.41 -0.911 0.03 0.29 -0.114 -0.78 
456. -0.36 -d-13 -0.32 -0.05 -jo. 19 
:V4S7; MEDICAL aCRETARY :• 3CES i 
-0:11 ; <ï.29 -0,4S 0,08 -30.91 
-o.;4? : tO. 6 6 •  1,01 t.lIB -0 80 
,45?,;;.-.. -0,31 -Q,55 -0.8R -0.43 P,86 1.412 0.28 -0.37 -0.197 0.58 
460. 0:08 -d.52 -0,23 -0.61 b.57 0.212 0,24 0.21 0.147 0.59 
461. 0.36 -11.15 -0.23 0.53 11.21 -1.% 0.36 0.55 
-0.j12 -0.57 
462. -0.78 -d.59 O.IQ -0.66 -b.30 
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